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A PRACTICAL JOURNAL OF MACHINE CONSTRUCTION. 


VOLUME 39. 


New Toggle Drawing Presses. 

The accompanying illustrations repre- 
ent two new drawing presses recently 
brought out by the E. W. Bliss Co., of 
Brooklyn, N. Y. These presses are nota- 
ble mainly for the manner in which they 
have been adapted to special lines of work, 
and also for some novel features embodied 
in the clutch mechanism, which forms an 
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toggle mechanism has been so propor- 
tioned and strengthened as to make it 
quite as efficient for blanking asthe smaller 
machines commonly used for that pur- 
pose. The rock shafts, yokes and links 
are steel castings, and the outside toggle 
links and cranks are forgings; all pins 
have been fitted with bushings and 
have been made larger than in the regular 
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ping these presses are the Waldron flexi- 
ble friction clutches, and when the ratio 
of gearing does not exceed 10 to 1, the 
clutch is generally arranged so that the 
press starts upon the depression of the 
treadle and stops automatically after one 
complete revolution. For presses having 
higher ratios of gearing, however, this 


arrangement is not practicable. In 

















Fig. 2. 


important feature of the machines, and is 
iown in detail by Figs. 3, 4 and 5. 

Che press shown by Fig. 1 has been 
‘ade specially heavy and arranged for 
‘utting and drawing heavy articles of ir- 
egular shapes, such, for instance, as ele- 
vator buckets, etc. Presses with as long 
strokes as this one has are seldom used 
ior cutting blanks. But in this press the 
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press of the same nominal capacity. The 
press is also heavily back-geared, the ratio 
being 21 to I. 

The press shown by Fig. 2 is designed 
for drawing deep work, such as articles of 
enameled hollow ware, etc. The strokes 
of the inner and outer slides are very 
long, and the blank capacity is large. 

The clutches used for starting and stop- 


Fig. 1. 


such presses no treadle is provided, the 
clutch being governed by means of a 
hand lever, whereby the operator can stop 
or start the press at any point of the 
stroke. So long as the clutch is engaged, 
the large gear is in motion. Thus, on 
account of its heavy gearing, the press, 
Fig. 1, is generally run continuously (ail- 
though at all times under the control of the 
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operator); but presses like Fig. 2, with a 
gearing of the ratio of 10 to 1, are auto- 
matically stopped after each revolution. 
The large gear in both presses is keyed 
to the crank shaft and does not rotate un- 
less the clutch is thrown in. Only the 
driving shaft runs continuously, and the 
pinion is loose upon it, being coupled to 
the driving shaft by the friction clutch. 

The automatic clutch arrangement merits 
a more detailed description, since lately 
some features have been introduced by the 
Bliss Co., which render these presses still 
more controllable and which afford great 
conveniences in setting dies, etc., and also 
permit of changing the automatic clutch 
arrangement to a hand-actuated device 
at pleasure. 

The driving pinion A (Figs. 3 and 4) is 
fitted loose on the driving shaft, and, 
when the clutch is off, this shaft turns 
freely in the pinion. The clutch is keyed 
to the driving shaft and is covered by a 
shell B attached to the pinion; this shell 











Details of Clutch Mechanism 


also serves as a brake wheel. The clutch 
is thrown in and out by means of a 
fork provided on a sliding shaft C moving 
endwise in the clutch bracket D. Through 
this bracket passes the rock shaft E (Figs. 
3 and 5) to which two levers are attached, 
the short lever F (Figs. 3 and 4) fitting 
in a notch in the sliding shaft C, the other 
lever G reaching into a socket in a dash 
weight H. This dash weight is suspended 
by means of a rod J and a latch carrier J 
(Figs. 4 and 5) from a lifter K, which 
rests with its roller upon a cam L inside 
the main gear and held in position by a 
bolt passing through this gear, as shown. 
The head of this bolt projects into a T- 
groove in the cam, and the latter can thus 
be set forward or back to insure the press 
stopping at the proper point. 

The latch J1 on the latch carrier J, 
which engages a steel piece provided in 
the rod J, connects with its lower end 
through the link M, bell crank N and rod 
O with the treadle. If the treadle is de- 
pressed, the latch J is disengaged from 





AMERICAN MACHINIST 


the rod J and the dash weight H falls; its 
fall being checked by the dash pot Q. In 
its descent, the weight depresses the lever 
G, the rock shaft E is rotated toward the 
press body, and the lever F forces the 
sliding shaft C in the same direction, which 
latter thereby throws the clutch in. The 
press now starts, and the cam L on the 
main shaft will allow the lifter K to de- 
scend, and the latch J1 to engage the rod /, 
and, in moving on, the cam will raise the 
lifter K, with the re-engaged weight, and 
the clutch is thrown out again by the slid- 
ing shaft C. 
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also desirable that the press may conven- 
iently be stopped and started at any point 
of the revolution. This feature is obtained 
by arranging the connection between the 
rock shaft E and the short lever F in such 
a manner as to be easily broken, and by 
lengthening the sliding shaft C in order to 
provide it with another notch. In this 
notch a lever is inserted which with its 
fork end, as shown, fits over a stud T in 
the clutch bracket D. If the lever F is 
loosened from the rock shaft, and the 
lever U is inserted as shown, the clutch 
and brake can be worked at will, inde- 


< ’ 
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CLUTCH MECHANISM. 


On the sliding shaft there are two in- 
clined planes, arranged so as to be with 
their high points opposite the screws R 
(Figs. 4 and 5) in the brake arms S when 
the clutch is off, viz., when the slide shaft 
is in its outward position. Thus the other 
ends of the arms, which are shaped into 
brake shoes, are pressed against the clutch 
shell B; and the brake is thus on when 
the clutch is off, and vice versa. 

The mechanism, as described so far, will 
permit of one full revolution of the press 
only for each depression of the treadle, 
but, when it comes to setting dies, it is 


pendent of the rest of the clutch mechan- 
ism. The means of disconnecting the 
lever F from the rock shaft C are very 
simple. The rock shaft and lever are 
grooved across their faces, and a key V 
inserted and held in place by a screw and 
washer. The washer is slotted, and the 
hole in key is large enough to pass over 
the head of the screw. If the screw is 
loosened slightly, the washer can be 
slipped out and the key comes off over the 
head of the screw; thus, in an instant, this 
clutch mechanism can be changed from 
automatic to hand, or vice versa. 
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Rounding-Up (Cycle Tubes. 
Cycle tubes are very thin, and are very 
sily bruised and dented, both before and 
ter being pieced up into frames. Great 
ire must be exercised in handling the 
imes and ranking them in long files on 
e floor, as hitting one frame with ano- 
er, even though the blow be very light, 
; enough to make a dent in the side of a 
be that is struck by a corner of another 
‘rame. The practice of hanging frames 
yverhead while in process of manufacture 

eets with approval and gains ground in 
cood practice, as a rank of frames stand- 
ing on the floor may be all tipped over at 
mce by accident, with the sure result of 
denting a good many of them. 

A dent once made in a cycle frame must 
be either filled up or the tube must be 
brought back to its original shape. As 
access cannot be had to the interior of the 
tubes of a pieced-up cycle frame or a 
crooked handle bar, it is impossible to 
remove a dent by the obvious expedient of 
forcing the depressed metal outward by 
driving a mandrel into the inside of the 
tube. The dent may, it is said, be pulled 
out by tapping a small threaded wire into 
the bottom of the dent, or brazing a wire 
hook to the bottom of the dent, and then 
pulling on the wire to bring the tube wall 
out to place. I have never seen either of 
these methods of removing dents prac- 
ticed. It is quite common to fill dents 
and bruises in cycle tubes with soft or 
hard solder, and finish by filing to restore 
circularity of outward form; if the dent is 
filled with hard solder in the brazing fire 
probably the strength of the tube is re- 
stored, but filling a dent with soft solder 
does not appear to be good practice. A 
thin tube is greatly weakened in some 
lines of resistance by any distortion from a 
perfectly circular section, and if a dent is 
to be allowed to remain in a cycle tube it 
should certainly be filled with nothing 
softer than spelter, although I have seen 

bench provided with gas flames and 
used by men with soft solder and coppers, 
for patching up dents and vacancies in 
brazing as a regular step in frame manu- 
iacture. I do not think such a soft solder- 
ing outfit forms any part of a good cycle- 
making plant, however, and should de- 

idedly draw the line at hard solder for 
ng frame dents. 

Che Lozier practice in removing dents 

straight tubes I showed, page 738-20, 
‘gust 6th, Fig. 196. In the text, by 
error not my own, this Lozier 
method of rounding tubes is credited to 
the Gormully & Jeffery shops. 

The Gormully & Jeffery shops remove 
dents and restore circularity of section to 
flattened tubes by hammering, as shown 
n the engraving herewith, in dies used 

th a small Shaw & Justice “dead stroke” 
power hammer. The dies have rounded 

‘ces, and when shut together give an 

pening which is a circle of exactly the 
undistorted tube diameter under treat- 
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ment. Handle bars of the ram’s-horn 
shape, so dear to the scorcher’s heart, are 
often slightly flattened in bending, and the 
picture shows a regular step in the finish- 
ing of Gormully & Jeffery’s crooked han- 
dle bars. The light and rapid strokes of 
the meeting dies very promptly and noisily 
restore the flattened bar to its original 
circular section; as the dies meet and are 
rounded on their faces, the tube is forced 
inevitably to resume its original section of 
a true circle. 

I think this restoration of tube section 
by hammering capable of more general 
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circumstances, and not bad results under 
any circumstances, possibly. 

A mechanic who is about to build an 
engine for a small boat will do well to 
select the size of engine from the accom- 
panying table, which has been compiled 
from data and experience acquired in 
practice. The speed which can be ob- 
tained with these engines (non-condens- 
ing) will vary from 6 to 10 miles per hour, 
depending much on the lines of the boat 
and the general character and workman- 
ship of the whole. The boiler pressure is 
assumed to be about 100 pounds per square 
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application than the surprising Lozier 
method of wringing in wooden blocks. 
Both methods produce excellent results. 
At the Columbia shops, dents and 
bruises are cured in the brazing fire, the 
spelter being patched on until the dent 
is full up, and finished with the file. The 
foreman of the Columbia brazing room 
expressed great disgust at the careless 
handling which results in bruises, and 
very strongly advocated hanging frames 
in process of finishing overhead, instead of 
ranking the work on the floor. 
HuGH DOLNAR. 
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Dimensions of Small Marine En- 
gines and Boilers. 


BY J. G. A. MEYER. 


Where one wishes to attain the best 
possible results in a given case, or to 
avail himself of the very latest develop- 
ments of the art, it is always best, and in 
fact important, to employ an engineer or 
designer who makes a specialty of such 
work, and who knows all the conditions 
of each case and can take every possible 
advantage of them. What follows will, 
however, give good results under most 


inch, and the mean effective pressure 
about 50 pounds per square inch. 


Length of boat in feet 


QUOT BE 00000 «00. s0c0000 i 2 25 30 35 
Breadth in feet outside... 4% 4% 5 5% 7 
Draft in inches... a: MR C8 SP 
Diameter of propeller in 

PROMOS. cicrcccncccsccones 2 1 8 2 «38 
PEGG, SRCMOE.....:.+- scces OF 846 FO G8 § 
Diameter of shaft in 

PE ton: scuptetesasss. 2 % 1% 1% 2% 
Diameter of cylinder in 

RE cc... mecesseeens 2 2u% 3 4 5 
Stroke in inches.......... 3 3 4 5 6 
Number of revolutions 

POF MINUTES... .ccvcceces 450 450 400 350 325 
Piston speed in feet per 

SE ere 225 225 226 291 325 


Indicated horse-power... 11.35 2.82 5.5 9.6 
The size of steam and exhaust ports are 
readily computed by the following rules: 
Multiply the square of the diameter of the 
cylinder in inches by the piston speed in 
feet per minute, and divide the product 
by 7,639; the result will be the area in 
square inches of each steam port. Thus 
for an 18-foot boat the diameter of the 
cylinder given in the table is 2 inches, and 
the piston speed is 225 feet; hence, accord- 
3° xX 22 
7639 — 
= 0.12 square inch, nearly, for the area 
of the steam port. If we now decide to 
make the steam port 1% inches long, then 
its width is found by dividing the area of 
the port, as found above, by its length; 


ing to the above rule we have 
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0.12 . : 
thus, i” 0.08 inch, or nearly ,% inch. 


In practice, the width of a steam port is 
seldom made less than % inch; hence, we 
can make the steam port 14 inches long 
and \& inch wide, and obtain good results. 
The length of the exhaust port is, of 
course, equal to the length of the steam 
port, and its width for these small engines 
is twice that of the steam port. 

There are many different types of boil- 
ers suitable for furnishing steam to small 
marine engines, and when it is necessary 
to select a boiler with which the maximum 
economy in fuel can be secured it is often 
a difficult matter to decide which type to 
adopt. But when it is a question of sim- 
plicity of construction mainly, then a 
plain vertical boiler, such as here illus- 
trated; recommends itself. 

In order to show how the dimensions of 
this type of boiler for marine purposes can 
be found, we will compute the dimensions 
of a boiler for an 18-foot boat and to fur- 
nish steam for an engine of I indicated 
horse-power. I say “indicated horse- 
power,” because this generally forms the 
basis from which the dimensions of a 
boiler are determined. For small engines 
the friction may be taken at 15 to 20 per 
cent. of the indicated horse-power. It 
should also be remembered that we are 
dealing with boilers whose total height 
is generally less than that of stationary 
boilers, the object being to bring the cen- 
ter of gravity as low as possible. 

In designing the boiler, the first step 
will be to find the required amount of 
grate surface, and this will depend on the 
quality of coal used, the type of engine 
which takes steam from the boiler, and 
on the kind of draft used; that is, natural 
or forced. We shall assume that bitumi- 
nous coal with natural draft is used. For 
small engines 10 pounds of coal per indi- 
cated horse-power is a fair allowance, and 
accordingly the grate surface in this boiler 
must be capable of burning 10 pounds of 
coal per hour. In these small marine 
boilers we may expect to burn 6 pounds 
of coal per square foot of grate surface 
per hour; hence, in this boiler we need 
10 + 6= 1.66 square feet of grate surface, 
and the corresponding diameter 4 of fur- 
nace which will accommodate this amount 
is I foot 9 inches. 

The area of the flue should be one- 
eighth of that of the grate surface; con- 
sequently, the fiue should be 1.66+8 = 
0.20 square foot area, and the correspond- 
ing diameter B will be nearly 7 inches. 

The height of the furnace will depend 
on the amount of its heating surface. The 
usual practice is to allow, for large boilers, 
from 25 to 32 square feet of heating sur- 
face per square foot of grate surface; this 
heating surface includes that of the 
tubes, which is not as valuable as that of 
the furnace. It should also be remem- 
bered that in these small boilers less coal 
is burnt per square foot of grate than in 
larger ones; hence, the heating surface 
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in small boilers per square foot of grate 
surface may be considerably less than in 
larger ones. I think that 9 square feet 
of heating surface to 1 of grate surface 
will be a fair allowance. About one- 
quarter of the heating surface is in the flue, 
and hence we may say that in round num- 
bers the heating surface in the furnace 
will be about 7 square feet per square foot 
of grate surface; consequently, we have 
1.66 X 7 = 11.62 square feet of heating 
surface needed in the furnace. The area 
of the crown sheet minus the area of the 
flue is 2.40 — 0.26 = 2.14 square feet, and 
the total area of heating surface in the fur- 
nace, 11.62 — 2.14 = 9.48 square feet, is the 
heating surface required in the cylindrical 
part of the furnace. The diameter of the 
latter is 1 foot 9 inches, the corresponding 
circumference is 5.49 feet; consequently, 
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SMALL VERTICAL MARINE BOILER. 


the height of the furnace above the grate 
is 9.48 + 5.49 — 1.7 feet, or, say, I foot 9 
inches; adding 3 inches for the depth of 
the grate, we have 24 inches for the total 
height C of the furnace. 

For boilers capable of furnishing steam 
to engines up to 3 horse-power, the width 
of the water space around the furnace 
should not be less than 2,*; inches ; allow- 
ing ;, inch for the thickness of the fur- 
nace sheet, and % inch for the outer shell, 
we have a total distance of 234 inches from 
the inner surface of the furnace to the 
outer surface of the shell; twice this 
amount added to the inside diameter of 
the furnace gives us 2 feet 2% inches for 
the outside diameter E of the boiler. 

The total height of the water and steam 
space above the crown sheet should be 70 
per cent. of the height of the furnace; 
hence, the height of this space will be 
24 X .70 = 16.8 inches, and this, with the 
thicknesses of the crown sheets added 
to the height of the furnace, will give us 
about 41 inches for the total height D of 
the boiler. In a similar way the dimen- 
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sions of any marine boiler of this type up 
to about 4 or 5 horse-power can be found 
For boilers of greater power these rules 
will not, give the best results, because 
larger boilers will burn more coal pe: 
square foot of grate; and since the amount 
of coal burnt is the basis of all the compu 
tations, it follows that the relative propor- 
tions of large boilers will be changed. 

In this type of boiler, mud and scale 
will collect around the bottom of the fur 
nace and on top of the furnace crow: 
sheet; for the purpose of keeping the 
boiler clean and free from incrustation, 
which should never be allowed to exceed 
the thickness of a sheet of paper, at least 
three hand-holes at the bottom of the 
boiler, and one or more just above the 
furnace crown sheet, should be provided. 
These hand-holes should not be less than 
2x3 inches, so as to provide easy means 
for cleaning and inspection. Plugs 1 inch 
or 1% inches in diameter, instead of hand- 
holes, should not be used; they are not 
large enough, the thread is liable to give 
trouble, and the plugs may become de- 
cidedly dangerous. 

In regard to the staybolts it may be said 
that screw staybolts answer all purposes 
when fresh water is used in the boilers. 
But when salt water is used, the Board 
of Supervising Inspectors of steam ves- 
sels demand plain staybolts riveted over 
and passing through ferrules placed be- 
tween the sheets, as shown at F in the 
illustration. 

I prefer wrought-iron rings around the 
furnace door and the bottom of the fur- 
nace, as shown. 

For small boilers up to, say, 5 horse- 


power the shell should be % inch thick, 


firebox ;{ inch; outside crown sheet 3 
inch, and inside crown sheet , inch thick. 
For larger boilers the inside crown sheet 
should be ; inch thick, the cylindrical 
part of the furnace | inch thick, and the 
thickness of the other sheets should be 
computed to stand the pressure. 

For small boilers the shell should be 
single-riveted to head, diameter of rivets 
5% inch, pitch 134 inches, longitudinal 
seam of shell double-riveted; diameter of 
rivets 54, pitch 2% inches, distance be- 
tween the two rows of rivets 1,%; inches. 
In the furnace all seams should be single- 
riveted, diameter of rivets 14 inch, pitch 
2inches. The pitch here given is suitable 
for wrought-iron plates whose tensile 
strength is about 45,000 per square inch 
For a greater tensile strength the pitc! 
can be decreased. 
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Machine for Solving Numerical 


Equations. 
BY GEORGE B. GRANT. 


This article is to propose a machine * 
assist in the solution of numerical equ 
tions by determining all their real roots 
approximately, and, so far as I am awar 
it is of novel principle and construction 

It solves the problem mechanically as 





: 
$ 


po coawetone ae 








September 3, 1806. 


mpletely as Sturm’s Theorem solves it 
arithmetically. 

Suppose a system of five or more scale 
beams AWN, arranged as shown by the 
figure and jointed at the points B so as to 
act on each other successively, each one 
being provided with a positive pan and 
with a negative pan, and the whole being 
balanced when there are no weights in the 
pans: If the ratio of the distances A N 
and BN be uniform and denoted by 
. ‘= x, and weights a, 4, c, etc., be 
placed in the pans, it is easily demon- 
strated that the whole system will be bal- 
anced whenever we have the relation 


+axt*+6x*+cx*+4+drx+e=0 
and that is the equation of the fourth de- 













gree in its most general form. There- 
fore, the machine will solve that equation 
if it be provided with means for simultane- 
ously shifting all the points B so as to 


y 


NN 
BN 
for that variable and measurable propor- 
tion will be a real root of the equation 
whenever the machine is balanced. 

This may be carried out by the mechan- 
ism shown by the figure, where each beam 
‘s pivoted on a sliding carriage which is 
moved on a guide by a screw, the several 
screws being so geared together that the 
proportion of AN to BN is kept uni- 

m, which proportion can be read off 
at any time at the index scale. The four 
ocams move at uniform speeds; but while 
‘ie upper one moves one inch the next 
below it moves two inches, the next moves 
three inches, and the last moves four 


inches, so that each one moves one inch 





keep the proportion x uniform, 


Negative Pans 
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with respect to the next one to it. When 
the points B are at the points A, the car- 
riages are in vertical line, 4 N= BWN and 
*=1. When the points B are at the 
pivot points N, each carriage is at the end 
of its guide to the right of the one above 
it, and we have 8 N=oand + = ow. 

This will determine the positive roots of 
the equation set up, and the negative roots 
could be found directly only by a machine 
allowing the points B to pass the points N 
and move on the left-hand or negative 
arms of the beams. This would make the 
machine so large that it is better to first 
find the positive roots directly, and then 
change all the roots of the equation to the 
other sign by shifting the weights on every 
other beam to the other pan. 

The machine will not find roots situated 
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touches center and then immediately re- 
turns, the root is double or quadruple or 
even. 

The machine is limited as to the degree 
of the equation it will solve only by the 
number of beams, for there must be as 
many beams as there are units in the de- 
gree. But a machine with many beams 
will solve equations of low degree, because 
a beam which is not weighted does not 
count at all. 

The equation does not have to be re- 
duced to the usual form, with the first 
co-efficient positive and unity, for a 
weight placed on the first beam represents 
the co-efficient of the first term. 

Suppose, for example, that it is desired 
to find the real roots of the equation 

xt — Yx3 — 84x? + 8x +6=—0. 
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MECHANICAL SOLUTION OF EQUATIONS. 


between + 1 and —1I unless it be so made 
that the points B can pass the points A, 
and not then when they are very small un- 
less the beams are very long, it being im- 
possible to reach the root zero. It is there- 
fore necessary to transform the equation 
by moving the roots that are between + 1 
and—1 two units in the positive di- 
rection, so that they will come be- 
tween + 1 and + 3, either by substituting 
* = y— 2, or, more easily, by the formula 
a y* + (— 8a + b) 9° + (24a — 6b + €) 9? 

+ (— 32a + 126 — 4¢ + d) y + (16a 

— 8b + 4¢c— 2d +e) =0. 

Multiple roots can be detected only by 
watching the pointer P, for the machine 
gives all such roots at once, while the in- 
dex shows but one result. If the pointer 


P, coming from either side of the center 
or balanced position, passes to the other 
side after showing a root, that root is 
single or triple or odd; but if the pointer 
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We havea=+1, b=—¥%, c=— 8%, 
d—-+8, and e=—-+ 6, and we put a weight 
I, one ounce or one pound, in the + a pan, 
4 in the — b pan, 8% in the — c pan, 8 in 
the + d pan, and 6 in the + e pan, leaving 
all the other pans empty. We now turn 
the crank slowly, moving the index point 
from 1 toward 2, the beam being unbal- 
anced toward the + side, until we find that 
it balances when the pointer reaches the 
index mark 2. Therefore, + 2 is a root of 
the equation. Continuing the motion, it 
is observed that the beam immediately re- 
turns toward the positive side, and, there- 
fore, there are either two or four roots 
each equal to + 2. Continuing, the beam 
remains positive until the point B reaches 
the center N, the index showing infinity, 
and there are no other roots between + 1 
and + «. Now, shifting the weight in 
the — b pan to the + 6b pan, and that in 
the + d pan to the — d pan, thereby chang- 
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ing the signs of all the roots of the equa- 
tion being solved, we run the index point 
back from « to1 and find a balance at 3 
only. As the beam then passes from one 
side to the other without turning, we have 
determined the single root — 3. We now 
have three roots, + 2, + 2 and — 3, and 
there must be another between + 1 and 
—1. We transform the equation and get 
yt — 89° + 18%y? + 49 — 24=0. 

Setting this equation on the machine, 
and working the index only from 1 to 3, 
we get a root at y= 14, so that r= 1¥Y% 
—2—— ¥Y is the fourth root required. 

To leave any beam unweighted, reduces 
the co-efficient of the corresponding term 
to o so that the machine will solve any 
partial equation, such as ax#++dxr*e+e 
=o. It may, therefore, be used as a ma- 
chine for extracting the roots of numbers, 
for that requires only the solution of a 
binomial equation. To extract the fourth 
root of 17 we solve the equation +* — 17 
=0, by putting in the weights a=-+1 
and e=—17 and leaving the other pans 
empty. 

The delicacy of the machine will be 
greater as x is nearer unity, and, there- 
fore, if a very large root be roughly found 
at the first trial, the equation may be 
transformed so as to reduce that root 
nearly to unity and enable it to be deter- 
mined with greater precision. The ac- 
curacy of the machine is also greater as 
the weights used are greater. It is prob- 
ably practicable to construct a machine 
on this principle so accurately that it will 
find roots to two or three places of deci- 
mals. A very roughly constructed ma- 
chine would determine at least the inte- 
gers of the roots, and thus take the place 
of Sturm’s Theorem as that process is 
usually applied in practice. Here it 
should be noted that the machine does not 
require the multiple roots to be thrown 
out, or that the co-efficient of the highest 
term should be either positive or unity. 

The free end of any beam, if furnished 
with a pencil point, would trace a curve 
on the fixed frame of the machine which 
would represent the equation being solved, 
and, by moving the index equal intervals 
“and balancing the machine at each inter- 
val, we can easily construct the true equa- 
tional curve. 

The arrangement of the machine, as 
shown by the figure, is not the simplest, 
but best serves the present purpose. 

By varying the gearing we vary the 
proportion x, and thus enable the ma- 
chine to solve some equations not of 
the regular form. If the four propor- 
tions are wx y and 2, we should solve the 
general equation 

aweyz-+bryz+cyz+dze+e=—0. 
and there are various combinations pos- 
sible. 

The roots may be determined more ac- 
curately, particularly when they are large, 
by recording the number of turns of the 
operating crank and looking up the root 
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in a previously calculated table. There 
are, in fact, many additions and refine- 
ments possible. 

When the roots are all imaginary, the 
machine cannot be balanced, showing that 
an imaginary root is as impossible me- 
chanically as it is arithmetically. 

Boston, Mass. 

A A A 


Solid and Hollow Shafts and Their 
Weight Relation. 


BY HENRY HESE. 

To find the diameter of a solid shaft for 
a torsion moment of 1,400,000 inch- 
pounds, at a maximum fiber stress of 
10,000 pounds per square inch: On the 
torsion moments in inch-pound scale, at 
the bottom of the diagram, find 1,400,000; 
trace this vertically upwards to its inter- 
section with the “reference curve,” then 
trace horizontally to the “reference 
diagonal,” then vertically downward to 
intersection with the 10,000-pound “fiber- 
stress diagonal.” This point referred to 
the scale of “internal and external diam- 
eters’ gives a reading of 9 inches nearly. 
To find any equivalent hollow shaft, follow 
the curve, starting at 9 inches at the left, 
to its intersection with, say, the 10-inch 
diameter line; then trace vertically down- 
ward to the “internal diameter boundary 
line,” which starts from zero of the diam- 
eter scale, and find that it is intersected 
at 73 inches diameter; i. e., a solid shaft 
of 9 inches diameter is equivalent in 
strength to a hollow one of 10 inches 
with a 73-inch hole. Similarly, a 12-inch 
with 10%-inch hole, and a 16-inch shaft 
with a 15,-inch hole, are found to be 
equivalents. Should it be desired to find the 
equivalent hollow shaft weighing, say, 50 
per cent. of the 9-inch shaft, then the 
“weight percentage” curve at the right, 
starting from 9 inches, is traced to the 
50 per cent. vertical, which it is found to 
intersect at a diameter of 94”+. Tracing 
the intersection of this diameter with the 
g-inch curve at the left, downward to the 
“internal diameter boundary,” gives a 
hole of 634”-++; i. e., a hollow shaft of 934 
inches diameter, with a 634-inch hole, is 
the equivalent in strength of a solid shaft 
of 9 inches diameter, but has only half its 
weight. 

If the shaft is subjected to bending in- 
stead of torsion, the scale of “bending 
moments” at the top is employed. 
Should the work done result in a com- 
bined torsion and bending, then the dia- 
gram must be entered with the resultant 
moment. 

The formule represented are: 

M="7fd= £70, in which 


M is the torsion moment in inch- 
pounds; 

f is the greatest fiber stress in pounds 
per square inch; 

d is the external shaft diameter; 

h is the hole diameter. 

The reference curve for solid shafts is 
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calculated for a fiber stress of 1,000 
pounds, and gives readings directly. To 
avoid the flat curves of the higher fiber 
stresses, and their resultant inaccuracies of 
plotting and reading, as well as the im- 
mense amount of labor involved in their 
plotting, the method of reference to 
diagonals has been made use of instead, 
as this gives a greater average inclination 
than the curves throughout their useful! 
range, and as only a single point need be 
plotted for each. That portion of the dia- 
gram relating to hollow shafts is par- 
ticularly valuable, as the equation can be 
solved only by a series of approximations. 
The idea underlying the particular form 
in which it was plotted, was to get it into 
such shape as to show at a glance the rela- 
tive thickness of walls of various equiva- 
lent shafts. For instance, taking the o9- 
inch example above, the distance between 
the “inner boundary” and the 9-inch curve 
shows very clearly to the scale of the dia- 
gram the diminishing wall thickness re- 
quired as the material is placed farther 
from the center. 

After making the original diagram to 
this stage, my attention was called to a 
paper by Professor Durand, before the 
Society of Naval Architects, in which he 
gave a diagrammatic method of finding 
hollow shaft diameters after the solid shaft 
had been calculated, and in which he also 
gave curves representing the weight rela- 
tion. His shaft curves were referred to 
vertical and horizontal scales for external 
and internal diameters, and so did not give 
at a glance the relation of the wall thick- 
ness with variation in hole diameter, but 
the weight relation curves were such a 
decided addition to the value of the dia- 
gram that I have added them to mine. 

The results as given by the diagram, 
while not agreeing always with those given 
by calculations, are in sufficiently close 
accord for all practical purposes. 


A A A 


In our issue of October 25, 1894, we 
illustrated and described the Gardner 
grinder, made by Chas. H. Besley & Co., 
Chicago, and on page 703, last year, we 
gave a sketch of Mr. Chas. E. Billings’ 
device for grinding opposite sides of drop- 
forgings flat and parallel with each other. 
This idea has now been combined with 
the Gardner grinder, and for such work 
it is made with two disks which face each 
other, and one of which can be moved up 
by a lever, thus bringing both disks into 
contact with the work simultaneously and 
making a highly efficient machine for 
work to which it is adapted, and especially 
for manufacturing operations. 

A A & 

At the recent auction sale of the effects 
of the St. James Hotel, New York, the 
carpets, which cost $1 per yard, were sold, 
after some years’ use, for 70 cents per yard. 
There were no bids for the boilers, whic" 
were nearly new, and the dynamos, which 
cost $2,000, went for $115. 
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ELECTRICAL MACHINERY. 


Four-Spindle Railway Motor Boring 
Machine. 

We illustrate herewith a new departure 
in machine tools intended for the rapid 
and accurate boring and facing of the shaft 
holes in electric railway motors. These 
frames have heretofore been bored on hori- 
zontal spindle boringand drilling machines, 
which do satisfactory work, but at slower 
speed than seemed feasible to Mr. Riddell, 
supervisor of machinery and tools at the 
works of the General Electric Company, 
where the machine here shown is now 
at work. The machine was therefore 
schemed by him—the detailed design be- 
ing, however, the work of the builders, the 
Newton Machine Tool Works. Difficulty 
in maintaining sufficiently accurate align- 
ment was feared, and to provide for this 


by which the work is located in position. 
A complete outfit comprises two of these 
tops, which are duplicates. While one 
frame is being bored, the next is being 
adjusted in the spare jig, so that when 
the first frame is finished but a few min- 
utes are consumed in getting the second 
in place and setting up the small jack 
screws shown under the frame, which 
latter are intended to assist in taking the 
strains of the heavy cuts used. 

The bearings are required to be bored 
and faced, and also to have the inside 
groove intended for the oiler ring faced 
on both sides. When we saw the machine 
in operation the work had not been re- 
duced to a perfect routine, but the results 
were such as to lead to the expectation 
of a product of one frame per hour 


tion. To find a material that would meet 
both these requirements would be very 
ditncult, if not impossible. 

Experience has shown that the best ma- 
terial to use to obtain good insulation is 
mica, and this is almost universally em- 
ployed at the present time, except by a 
few manufacturers of an inferior grade 
of small motors. But the use of mica 
for all parts of the insulation, while a de- 
cided advantage from the electrical stand- 
point, increases the difficulty of construc- 
tion; therefore its benefits may be lost un- 
less a sufficient amount of mechanical 
skill is used in designing as well as in 
constructing and assembling the parts of 
the commutator so as to successfully over- 
come these difficulties. 

Why the use of mica should increase 














FOUR-SPINDLE RAILWAY MOTOR BORING MACHINE. 


the machine, in both frame and working 
parts, has been made of unusual weight. 
The boring spindles are six inches in 
diameter, while the weight of the entire 
machine is 31,000 pounds. 

As will be seen from the engraving, 
the machine is provided with four boring 
spindles—one for each hole to be bored. 
At each end of the machine is a cross- 
shaft carrying two Harveyized steel 
worms running in an oil cellar. The spin- 
dies are driven from these worms through 
phosphor bronze steep pitch worm wheels 
and hand-operated clutches by which 
‘latter each spindle is made independent. 
The distance between the spindles is ad- 
justable by cross-screws, thereby making 
the machine adaptable to various sizes and 
types of motors. The driving shafts at 
the ends of the frame carry cone pulleys, 
each of which is driven by its own coun- 
tershaft. 

The frame being bored will be seen in 
position in its jig, which deserves a mo- 
ment’s notice. The jig proper is the top 
piece of the box-shaped construction—this 
top piece carrying all the stops and bolts 


throughout the day. To accomplish this 
two men were employed, and suitable lift- 
ing apparatus was, of course, provided. 

A A A 


A Few Points in Relation to the 
Construction of Commutators. 
BY F. J. TURNER. 

I—Small Commutators. 

A commutator is such a simple piece 
of mechanism, at least in appearance, that 
no one, without experience, would sup- 
pose that its construction presents any 
difficulties worthy of notice; nevertheless, 
it is the part of an electric machine upon 
which, all things being considered, the 
greatest amount of skill must be expended 
to obtain good results. 

A machine that is perfect in every other 
respect may become a total failure through 
a defective commutator. In the early days 
of electric lighting, a great deal of experi- 
menting was done to determine the best 
material to use for insulating the sections 
from each other, and from the hub, not 
only to decrease the liability of short-cir- 
cuiting, but also to facilitate the construc- 


the mechanical difficulties can readily be 
understood when we consider the con- 
struction of a commutator, and the con- 
ditions that must be fulfillec: to secure 
good results. The working parts of a 
commutator consist of a large number of 
copper segments, which are held in the 
form of a cylindrical ring surrounding 
the armature shaft. These segments must 
not be in contact with each other or with 
any metallic part of the machine, and fur- 
thermore, must be held perfectly rigid. 
When the insulating material used to sep- 
arate the segments from each other or 
from the hub in which they are held, is of 
a yielding nature, it is not very difficult to 
hold the segments firmly, because if there 
is more thickness of insulation at any 
point than there should be, the extra pres- 
sure at this point will cause it to compress 
until all parts come down to a practically 
solid bearing. If, however, the insulation 
is mica, which is compressible only to a 
very slight degree, these points will take 
nearly all the pressure, and the balance 
will remain without sufficient support to 
prevent them from shifting after the ma- 
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hine goes into service. This can better 
e explained in connection with the fig- 
ires. 

Figs. 1 and 2 show a small commuta- 
‘or, and as -these are the easiest to make 
hey will be considered first. If the insu- 
lation J between the segments, Fig. 2, is 
incompressible, it will be impossible to 
reduce the diameter of the commutator 
hy pressure after all the segments have 
heen brought together solidly. Now, to 
produce a perfectly rigid structure, the 
.egments must bear upon the insulation at 
Ff, Fig. 1; but if the insulation /, Fig. 2, 
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Fig. J 
POINTS ON COMMUTATOR CON- 
STRUCTION, 


is too thick, they cannot, and no amount 
of pressure of the clamping ring against 
the end £ will make them. If the insula- 
tion J is too thin, then the sections will 
be pressed down firmly upon F, but will 
not be tight against each other. From 
this it will be seen that the construction of 
a solid commutator is not so simple a 
matter as it would at first sight appear. If 
the mica insulation were absolutely incoin- 
pressible, it would be very nearly impos- 
sible to make a tight commutator; but, 
fortunately, it is not absolutely incom- 
pressible. The mica itself is incompres- 
sible, practically, but the insulation is al- 
ways built up of a number of layers that 
are stuck together with varnish, and there- 
fore are slightly compressible. Notwith- 
standing this fact, however, it is necessary 


I 
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POINTS ON COMMUTATOR CON- 
STRUCTION. 


‘o have all the parts of the insulation as 
car the proper thickness as possible. 
'f a commutator is very small it will 
‘ make any serious difference whether 
~le sections press tightly against the lower 
isulation F or not, providing the insula- 
tion E and E1 bears solidly against the 
ends of all the sections, as, under such 
‘onditions, the wedge shape of the sec- 
‘1ons prevents them from dropping in to- 
ward the center, and the pressure at the 
ends would keep them from flying out by 
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centrifugal force when the machine is in 
motion. A commutator so constructed 
would give better results than one in 
which the sections pressed tightly against 
F and were loose against each other, as 
in the latter case a side vibration of the 
sections would be possible, and this would 
allow the insulation J to work up above 
the surface, and thus cause the brushes 
to spark. This only shows which is the 
best of two evils, but the proper thing to 
do is to make the insulation at all points 
of the proper thickness, so that when the 
commutator is screwed up tight it will be 
solid all over. 

As the copper sections are either 
dropped forgings or castings, and the in- 
sulation consists of layers of mica 
stuck together with varnish, those who 
have not had experience in this line would 
very probably suppose that such accuracy 
as would be required to bring every part 
to a solid bearing could not be obtained; 
but it can, and is obtained in every shop 
where first-class work is turned out. The 
following is one way in which it is done, 
with a commutator of the type shown in 
Fig. 1: First the hub is wrapped with a 
sheet of lead of the thickness that the in- 
sulation F is to be. Then all the sections 
of which the commutator is to consist 
are placed around it, and a sufficient 
amount of mica, cut the same size and 
shape as the sections, is added, to fill up 
the entire circle, so. that when the mica 
and segments are pressed up tight they 
will bear lightly on the lead sheet sur- 
rounding the hub. The mica is then di- 
vided into as many equal parts as there 
are sections, and to insure uniform thick- 
ness a micrometer gage is used. Then 
several parts, which will form the insula- 
tion /, are separated into sheets about the 
thickness of paper, and then stuck to- 
gether with varnish. The insulation E, F1 
and F is made of pieces of mica cut to 
the proper curve, and stuck together with 
varnish the same as the insulation J. The 
amount of mica used for E, E1 and F is 
enough to give the thickness required 
without the varnish; therefore, when it 
is put in place, it is somewhat thicker. 
E, E* and F are generally built up in 
place, the latter two being on the hub, 
and the former on the tightening ring. 
When the parts, with the insulation made 
as above explained, are put together, and 
the tightening ring is forced up by the 
tightening nut, the pressure will be uni- 
form all around, or very nearly so. In 
order to make all the parts as tight as pos- 
sible, the commutator should be placed 
in an oven after it has been screwed up as 
much as possible cold. The heat will 
soften the varnish, and then additional 
pressure, produced by further tightening 
of the screw, will force the surplus var- 
nish out and allow the mica sheets to come 
together solidly. As the sections, as well 
as the various parts of the insulation, are 
liable to stick when they are being drawn 
up by the tightening nut, it is necessary 
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to hammer the sections down as the 
screwing-up progresses. 
A A A 


Electrical engineers are getting excited 
over the participation by college pro- 
fessors in commercial work. The claim is 
set up that professors with their equip- 
ment of apparatus, provided without ex- 
pense to them, and a body of students, 
on call to act as assistants without pay, 
can and do undertake expert work at 
prices which engineers in private practice 
cannot attempt. Inasmuch as many of 
the colleges whose professors thus offend 
are supported at State expense, appeals to 
State legislatures are contemplated. The 
advantage to both professors and students 
in being kept in touch with commercial 
work is obvious, but there does seem to 
be an unfair element of advantage in the 
competition. 

A A A 


According to the “Electrician,” of 
London, there is among English electrical 
engineers “a marked lack of proper pride 
in their profession.” Many seem to de- 
sire to convey the idea that they are me- 
chanical engineers at heart, who have 
been driven to take up electrical engineer- 
ing owing to the sad exigencies of ex- 
istence. A suitable building for the In- 
stitute of Electrical Engineers is urged 
as a desirable means of raising the status 
and self-respect of the profession. 


A A A 


The growth of the use of electrical ma- 
chinery for power purposes is shown in a 
very striking manner by the following 
figures, for which we are indebted to the 
General Electric Co., giving their sales of 
electrical apparatus for power purposes 


only during recent years: 
1896 tO 1896 to 
1892. 1893. 1894. t895. july 31. Aug. 18. 
H. P. 13,719 18,762 42,379 46,727 48,000 62,164 


These figures are certainly remarkable, 
especially in view of the universal dull- 
ness in other lines of trade. 

A A A 

One of the advantages claimed for elec- 

tric driving of textile machinery is the 
uniformity of speed. When supplied with 
a current of constant pressure the shunt 
motor will give a far greater uniformity 
of speed under variation of load than any 
steam engine, and in an industry requiring 
uniform speed for a high grade of product 
the uniform speed due to electric driving 
is a large factor. 

A A aA 


In several German towns the electric 
light companies supply new incandescent 
lamps in place of broken ones, without 
extra charge. The reason for this is not 
stated in our source of information, but it 
is doubtless the fact that in this manner 
the companies can insure the use of effi- 
cient lamps, and so save themselves in 
current supplied more than enough to pay 
for the lamp renewals. 


tt ae 
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Letters from Practical Men. 
New Style of Cabinet for Drawings. 


Editor American Machinist: 

It is safe to assume that among your 
readers there are from time to time many 
who have occasion to construct, or have 
constructed, cabinets for holding draw- 
ings. As brief discussions on such sub- 
jects are likely to bring out the best, I 
give below a description of one which will 
perhaps serve to start the discussion and 
bring out a better, if better exists: 

One feature that must commend the 
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is about % inch above the top of the 
drawer, and grooves about % inch deep, 
grooved in the bottom of the drawer 
above, slide over these and spring them 
down so the points are just too high to 
catch a drawing. The device works as 
expected, and the saving in space—or, 
in other words, the reduction in the size 
of the case—pays the cost. These spring 
fingers can be applied to the old sort by 
putting grooved cleats on the under side 
of the bottom of the drawer above. 
JOHN E. SWEET. 
Syracuse, N. Y. 
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NEW STYLE CABINET FOR DRAWINGS. 


plan is this: The whole case is drawers, 
and not first a drawer and then a strip of 
wood, or floor, and then another drawer; 
and this increases the holding capacity 
from 25 to 33 per cent. (Compare Figs. 
1 and 2.) The sides of the drawers, 1% 
inches wide, are set back % inch from 
the ends, Fig. 3, and the bottoms, 5% inch 
thick, are the full length of the front, and 
the 5g inch projection forms the slides 
A, Fig. 4. This leaves the drawer bottom 
and front flush, so there is nothing for the 
drawings to catch either in sliding in or 
out. 

As all who have any experience know, 
one of the nuisances that come up to 
bother is the slipping of drawings over 
back. This is pretty effectually cured by 
the arrangement shown in Fig. 5. Sheet- 
steel spring fingers #, inch thick, 1 inch 
wide and 8 or 9 inches long, are screwed 
to the top edge of the back of the drawers, 
A, Fig. 5; the number to each drawer 
depends on the width of the drawer and 
the size of sheets; it is best not to have 
them over one foot apart. The normal 
position of the inner end of these springs 


Transatlantic Engine Tests. 
Editor American Machinist: 

Professor Sweets’ recent reference to 
the wonderful recorded performance of 
the “Bollinckx” engine suggests that there 
may be a decided difference between the 
British and European testing methods and 
our own. 

This is not the first instance of remark- 
able steam engine duty coming to us from 
across the sea. Away back in the latter 
70s or early 80’s the then famous 
steamer (Perkins) “Anthracite” came to us 
with an apparently authenticated duty of 
a horse power on 1% pounds of coal. The 
steam pressure carried was 500 pounds, 
and to this high pressure was ascribed 
the marvellous economy. With well de- 
signed engines such duty was possible. 
The builders of these engines evidently 
had faith in their British made record or 
they would not have invited the test to 
be made on this side. That the American 
test, made by naval engineers who are 
always thorough, was correct no one 
questioned, even when their report de- 
clared that it required 2.74 pounds of coal 
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per horse power. In this case there could 
be no claim made for better design and 
workmanship as a reason for better econ- 
omy abroad. It is possible that the Welsh 
coal probably used in the English test 
would account for a slight difference in 
results, and if the difference had been 
reasonably slight it would have been at- 
tributed to the coal. But even with our 
most inferior coal such a great difference 
was impossible. 

It is only a few years since M. Nor- 
mand, builder of fast French torpedo 
boats, gave out results (published in Jour- 
nal of Naval Engineers) that brought the 
fuel account down to about 1% pounds of 
coal, English weight, and with an engine 
so small and with so low steam pressure 
that we would have considered a record 
of 2 pounds a most excellent result. 

We all remember the diagrams from a 
European built engine (Sultzer, I think) 
published in the “American Machinist,” 
with an impossible duty attached. Mr. 
Charles T. Porter was good enough to 
analyze these cards thoroughly and prove 
such record impossible, if the diagrams 
were taken during the test. 


When a reasonable difference, repre- 


sented by a small percentage, is claimed 
by our transatlantic rivals, we are willing 
to concede better workmanship, better 
coal or an atmosphere better suited to 
bring out high engine performance; but 
when the claim is so outrageously high 
as they sometimes make it, we may be 
justified in mildly hinting that their engi- 
neers may not be as careful in calibrating 
their instruments as they might be, and 
that an indicator spring which records 
more than actual steam pressure may have 
had an influence. 

As a rule, our published tests are made 
under everyday working conditions, sub- 
ject to buyers’ contract, and extend over 
a full day or number of days, and with 
commercial coal. The tests are not 
made to find the greatest possible duty 
that may be obtained under selected con- 
ditions, but to establish just what may 
be expected day after day. But there is 
too great a difference. between foreign 
economy records and our own to be ac- 
counted for on the assumption that our 
tests are commercial and theirs the best 
possible under the most favored condi- 
tions. 

There is evidently more “jockeying” in 
tests across the ocean. If one will read 
up the test records made by farm engines, 
at the Royal Agricultural Show, England, 
the duties will surprise him. He will also 
be surprised to know how skillfully such 
boilers are fired, and the high value put 
upon a fireman who is known to be more 
than ordinarily skillful. It has been 
claimed that the best records made by 
agricultural engines in these shows have 
been brought about by the fireman lying 
on his stomach, directly in front of the 
firebox, feeding coal by hand. By what- 
ever methods our distant neighbors ge! 
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their published results, they are usually 
away ahead of us in published claims. 
Now the question is, Do they test as thor- 
oughly, or is their steam engine product 
so much superior? I am inclined to be- 
lieve that, tested side by side, under pre- 
cisely the same conditions, our better 
builders would have no cause to blush 
over results. 
HARRIS TABER. 
A A A 


A Lathe Trick. 
Editor American Machinist: 

A few months ago I had to bore out three 
5 1-16-inch bearings 8 inches long in the 
head of a heavy press, and then to face 
off one end of it, a circular area 15 inches 
in diameter, this facing off to be perfectly 
true with the bore. The piece weighed 
1,200 pounds, was about 4 feet long, and 
was just about as ungainly a shaped thing 
to get into position, and hold there, on a 
24-inch lathe, as I had ever had to deal 
with. I used a boring bar with a movable 
head for a tool holder, and when I had 
finished one bearing, moved this head 
along to the next, holding it with a set 
screw. After the boring was done I had 
to face off the ends of the bearings to cor- 
rect lengths and correct distances between 
them, and then to round off the*corners to 
match the fillets on the shaft. 

All this was plain sailing, except that the 
parts were rather difficult of access; but 
meanwhile the facing-off business was 
confronting me and giving me some un- 
easiness. The “big planer” was only 30 
inches, so the thing was too long to stand 
up, and too ugly to lie down with any 
prospect of holding it and taking a down- 
feed cut 15 inches deep, exactly true with 
the bearings. 

By the time I was ready for this part of 
the job, however, it had become very 
simple and easy. I put a good strong 
Cushman chuck on the lathe, took the 
tool, which was quite short, out of the 
boring head, hunted up a lathe dog that 
had lost the crooked part of its tail, and 
with it clamped the tool to the furthest 
projecting-out part of one of the chuck 
jaws. I brought the tool and the work 
together at the circumference of the bore, 
started up the lathe at its slowest speed, 
and as the screw operating that jaw of the 
chuck came around each time I put the 
wrench on it, giving it about half a turn, 
and so I fed out the tool the required dis- 
tance, taking, in some places, quite a 
heavy cut. I then took a finishing cut in 
the same manner, doing a good, satisfac- 
tory job in a very short time and without 
spending a minute getting up any fixings 
for it. 

T. Hopcson. 
A A A 


Cutting “Fibre” Washers. 
Editor American Machinist: 
In regard to cutting “fibre” washers, 
I can say that this material is very diffi- 
cult to cut smooth in ordinary male and 
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female dies. The best results can be ob- 
tained by cutting it dry and having the 
punch and die an unusually tight fit to 
each other at ad, both being perfectly 
parallel for a distance somewhat greater 
than the thickness of the sheet, and with 
very smooth surfaces. The clearance in 
the female die, so that the blank will drop 
through easily, should be a sudden step, 
as atc, Fig. 1, rather than a gradual taper, 
as at cl, Fig. 2. There is no special ad- 
vantage in regard to smoothness of cut- 
ting in beveling off die (and punch) to a 
sharp cutting angle, as at b, Fig. 3, al- 
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though this shape would probably require 
less power than where both cutting edges 
were at right angles, with flat surfaces ad- 
jacent to them, as in Fig. 1. These flat- 
tened surfaces, however, seem to work 
better with this material in keeping both 
sides flat, and not beveling it or otherwise 
distorting it out of shape. It has not 
been found, so far as I know, that any 
lubricant is of special use in increasing 
smoothness of cut. 

Better results in regard to smoothness 
can be obtained by using a sharp-edged 
cutter D (not a die proper), cutting against 
a flat plate E—after the manner of cutting 
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paper or leather. The angle of edge at d 
should, of course, be as sharp as possible; 
but for heavy work the usual 20 or 30 de- 
grees is apt to crumble off, so that in 
many cases it has to be as great as 45 de- 
grees. For a process of this kind the ma- 
terial works better when steamed, so as to 
be softer and slightly damp, and much 
smoother results can be obtained than 
with male and female dies. 

A third but more expensive method is 
to punch the articles a little too large in 
roughly-made male and female dies, and 
then shave them off about 1-32 inch on a 
side in cutters like Fig. 4, in which case 
the angle d can be made sharper so as to 
cut more easily and smoothly. This is 
best of all. 

The presses for work of this kind can 
be the ordinary ones, such as are used for 
metals, and the power required is not very 
great. We have furnished a number of 
machines for this purpose to the different 
fibre companies. 

OBERLIN SMITH. 
A a A 

Strength of Hydraulic Cylinders. 
Editor American Machinist: 

The formula given by M. E. in No. 3, 
current volume, does not contain the most 
important element of all, where thick cyl- 
inders of cast iron are to be considered. 
In this respect it is like all the others I 
have seen. The lacking element is not one 
that can easily be supplied, but the formula 
can be used without it; as it is theoreti- 
cally correct. Practically it is incorrect, 
owing to the properties of iron. When a 
thick cast-iron cylinder is made in the 
usual way, the inner skin is always too 
short io go around without some stretch- 
ing. The amount of the stretch depends 
on several conditions, the most important 
being the relation of the thickness of the 
wall to the inner radius. With a usual 
proportion, t=, the cylinder is not so 
strong as it would have been with a thin- 
ner wall. When t is much greater than r, 
the cylinder may have no surplus strength 
of any value; such cylinders having split in 
the operation of boring, or by being placed 
too near the shop stove after being out all 
night in the cold. 

With a given outer diameter and a con- 
stant load on the ram, the minimum value 
of P occurs when R=r 1.554, nearly. 
Much costly experience gave a rule, which, 
put in the same form, gives R=, 1.683. 
Many cylinders made to this rule were 
successful, but in time it came to be known 
that the cylinders the foundryman over- 
cored, through carelessness, were as 
strong as the ones that conformed to the 
rule, if not stronger. From recollection 
of the thickness of these cylinders, I am 
sure some of them were thinner than they 
would have been if correctly made to 
R=r 1.554; and this thinning was made 
in the wrong place at that, the rams being 
of the same diameter, and the loads con- 
stant. 

For comparison: Let R= 15 inches; 


—— 
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then by equation 1 (R=r 1.554), r will 
equal 9.652 inches. Substituting these 
values in the formula, we get P = p 2.412. 
If we compute by equation 2 (R = r 1.683), 
ry will equal 8.913 inches, and by substitu- 
tion to the formula we get P= p 2.002. 
Ii p be the same in both cases, the result 
is largely in favor of the thick cylinder. 
But the real requirement is not equal 
pressures, but equal loads. For an equal 
load on both cylinders, the pressure on 
the thick cylinder will have to be about 
174% per cent. greater than that on the 
thin cylinder. If p= unity for the thin 
cylinder, it will equal 1.17 for the thick 
cylinder, and the true value of P will be 
2.092 X 1.17 = 2.454, which is about 2 per 
cent. in favor of the thinner metal with the 
increased area of ram. To this slight ad- 
vantage is to be added a_ notable 


but unknown reduction of the inner 
tension, due to the reduction of 
about % inch in the thicknes. Whether 


a still stronger cylinder could be made 
by making the ram larger, R remaining 
the same, thereby still further reducing 
the inner tension, though at the expense 
of an increase in the value of P, is an un- 
solved problem. As the values of r, in 
these computations, do not include any- 
thing for clearance below the bored part, 
and as the many decimals in the formulas 
would give inconvenient fractions to use, 
we can provide for both difficulties by 
making R=r 1.6. This gives r= X%R, 
t= 3 R; both handy fractions. In this, 
y=radius of ram, with clearance, which 
should be as small as possible, neglected. 
With hard, strong iron these proportions 
will give cylinders, for any duty, whose 
durability can be warranted by the maker. 
SUPERANNUATED. 

[The notation used by our correspon- 
dent will be found in the communication 
from M. E. which appeared in our issue 
for January 16th, and is as follows: 

R = outer radius of cylinder; r = inner 
tadius of cylinder; p = the pressure within 
the cylinder; P =the stress on the inner 
layer of metal. 

The formula given by M. E. was: 


—Ed.] 


Making Whistle Bell Pattern. 


Editor American Machinist: 


I inclose a sketch illustrating some 
points in the construction of a pattern for 
a whistle bell. I do not advocate making 
a pattern of this proportion to leave its 
own core, but in this case it was mine “to 
do and dare,” regardless of the durability 
of the job. 

My first step was to glue up eight staves 
about two inches longer than the finished 
length. After jointing, they were glued 
and held together with the “dog clamps,” 
one of which is shown. I then had an 
octagon tube which had to be bored out 
and turned up; but before mounting it in 
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the lathe I turned the disk e, Fig. 1, 
in which I made a groove the diameter 
of which corresponded to the size of pat- 
tern required at that end. The piece d is a 
board % inch thick and fitted into the 
tube, well glued and screwed together, 
that was firmly fastened onto a 14-inch 
piece of stuff c, which was left square with 
the exception of the corners cut off, as 
shown in Fig. 2. The pieces a are four 
pieces of scantling, fastened as shown, 
which braced the work and kept it in 
place whilst being bored; b simply shows 
the face plate, to which the piece c is fast- 
ened—concentric, of course. 

You will notice that the pieces a are kept 
back from the end of work, so that, after 
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The Use of Logarithms, 
Editor American Machinist: 

It has been a pleasure to note how 
many of your readers had heard of and 
used the reciprocal of 7 in determining 
diameters from given circumferences, but 
it is more of a pleasure that at least one 
correspondent (““M. E.”) should stop to 
think of the real reason why Mr. Foote, 
along with many others, never heard of 
this constant—it had purposely slipped 
the memory of their masters. 

It is the rule of the artisan to content 
himself with results within the limits to 
which he can measure accurately. He 
therefore needs but three decimal places, 
and is not at all disheartened when he 
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MAKING A WHISTLE BELL PATTERN. 


boring the pattern, I could turn a part of 
the outside to size; then the disk e was 
put on, and the back center brought up, 
engaging the same. The pieces a were 
then removed, and the outside turned to 
size to further strengthen the pattern. I 
turned a small groove on the outer end, 
as shown by dotted lines, and heated a 
piece of No. 14 copper wire, putting it 
around the pattern in the groove, secur- 
ing it there by twisting the ends and lay- 
ing it flat, below the surface of the work. It 
was next cut off the right length, and the 
piece Fig. 3 fitted into the thickest end of 
pattern, thereby forming the crown of the 
bell; the boss f, only, being in the cope. 

When boring work where the grain 
runs parallel with the axis of spindle, it 
is a good plan to use a tool similar to a 
machinist’s boring tool and cut the grain 
up into’ short lengths by turning grooves 
several places along the length. 

WM. NEWTON. 


Oneonta, N. Y. 


finds he must divide by 7. In the first 
place he writes the divisor to the right of 
the dividend, and then is sparing with 
figures; thus very simply: 
24.0000] 3 1416 
21 9912 | 7.6394 
2 0088 
I 8849 
~ 1239 
942 


297 
283 


II 
Or taking a more likely example : 


75.398| 3.1416 

62 832 |24 

12566 = 27 figures, against 42 by Mr. 
12 566 Foote’s method. 

I was delighted with Parts I and II of 
“The Use of Logarithms,” although I 
should have preferred your recommenda- 
tion of five-place tables, such as are con- 
tained in “Mystrom’s Mechanics,” 
“Gauss’ Tables,” etc. In these afticles 
there was nothing said of the arithmeticai 


= 47 figures, against 21 by the re- 
ciprocal method. 
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complement (logarithm subtracted from 
10), by which division can be performed 
by addition. The arithmetical comple- 
ment is the logarithm of the reciprocal, 
and is therefore Mr. Foote’s way of find- 
ing diameters—that is, had he known that 
nis constant is the reciprocal of 7. 

The arithmetical complement is as 
readily obtained from the tables as the 
‘ogarithm itself, by subtracting mentally 
the right-hand figure from 10, and each 
of the others from 9. The arithmetical 
complement can therefore be written rap- 
idly from left to right. Thus, taking the 
third example in Part I, page 303: 

2x3X5xX8 


4X 6 
log. 2 = 0.301030 } 
log. 3 = 0.477121 | y 
log. § = 0698070 | Numerator, 
log. 8 = 0.903090 J 
A. C. log. 4 = 9 397949 | nenominator. 


A. C, lug. 6 = 9.221849 § 


the sum being 1.000000, the logarithm of Io. 

The large characteristics may seem 
strange to some of your readers, but it is 
well for them to understand that the char- 
acteristic is not only an index, but a con- 
venience. I do not see why Mr. Jackson 
did not go so far as to add 1o to his 
logarithms of negative characteristics, and 
thus avoid the “hash” in Part III, which 
seems to have put a damper on the most 
ardent advocates of the use of logarithms 
in everyday calculations. 

Inasmuch as numbers entering every- 
day calculations seldom are whole num- 
bers consisting of more than four figures, 
it would have been clearer to the average 
computer had Mr. Jackson started Part 
III with the table at the foot of page 408, 
Viz.¢ 
For quantities between 1,000 and 9999.9 


the characteristic is..... ...... .... 3 
For quantities between 100 and 999.9 
the characteristic is............ ..... 2 
For quantities between 10 and 99.9 the 
oa vvcddcns Kancuccae I 
For quantities between 1 and 9.9 the 
is in cnticncecnetnanka oO 


And continued thus : 
or quantities between o.1 and 0.99 the 


r 
i 


CRAPMORITINEIE TB. 5. onccccccccccccesces 9 
For quantities between 0.01 and 0.099 

the characteristic is....... Si dtbaceaiae dei 8 
For quantities between 0.001 and 0.0099 

the characteristic is.................. 7 


and soon. It is a part of the use of loga- 


rithms to remember this table. Solving 
each of Mr. Jackson’s examples, we have, 
very simply, 
‘1) Multiply 0.687 by 0.035. 
log. 0.687 = 9.836957 
log. 0.035 = 8.544068 


sum = 8.381025, which is the 
garithm of 240,400,000 (ascending), or 
02404 (descending)—common sense can 
S.ways tell which. 
(2) Divide 0.035 by 0.687. 
log. 0.035 = 8.544068 
log. 0.687 = 9.836957 


difference 8.707111 or 
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log. 0.035 = 8.544068 
A. C. log. 0.687 = 0. 163043 


sum = 8.707111, which is the 
logarithm of 0.0595, descending. 
(3) Square 0.83. 
log. 0.83 = 9.919078 
multiply by 2 2 
product 9.838156, the number of 
which is 0.6889—obtained without any 
juggling or confusion. 
(4) Extract the cube root of 0.4836. 
Here we have the same difficulty as 
given on page 409. Inasmuch as we must 
divide the logarithm we may add multiples 
of 10 to the characteristic. In writing the 
log. 0.83 = 9.684486 we have already added 
once 10. By again adding twice Io, or 
10 X (3—1I) = 20, we have for 
log., 0.4836 = 29.684486. 
Or, in simpler words, we have written a 
figure to the left of the characteristic which 
is one less than the index of the root. Di- 
viding by 3 we have 9.894829, which is the 
logarithm of 0.7849. 
Finally solving Mr. Foote’s problem : 
Diam. of pipe * 14.258" 26 
in feet id (= y" . 3 > X 0.235 
log. 4.258 0.629206 
multiply by 2 1.258412 
log. 3265 3 513883 
A. C. log. 26 8.585027 
sum is 3 362322 
divide by 5 0.671464 
log. 0.235 9.371068 
sum is 0,042532 
which is the logarithm of 1.103. 
Solving the problem of Wm. L., in issue 
of February 27th : 





V0 00743 _ 5 
_—_—™ > 
V 0.006 
we have log.; = 47.870989 
Divide by 5, giving 9.574198 
log.o.6 = 3-778151 


(remembering that 10 X 

(0.6—1.0)= — 4.0,which 

added to the log. 0.006 

(=7.778151) gives above 

log. ».¢-) 
Divide by 0.6, giving 6.296918 A.C. 3.703082 

Sum is 3.277280 

which is the logarithm of 1793.5. 


Jno. I. RIEGEL. 
South Bethlehem, Pa. 


[The use of logarithms by a computer, 
and the learning of their use by a novice, 
are two different things. The use of the 
arithmetical complement is, of course, in 
many cases a source of economy of fig- 
ures; but my object in the articles referred 
to was not to show the ultimate possi- 
bilities of logarithms, but to make their 
use as plain as possible. Mr. Riegel has 
shown some good examples of the use of 
the arithmetical complement and of the 
avoidance of the negative characteristic; 
but having had some experience in teach- 
ing, I doubt if his work will be intelligible 
except to those already familiar with the 
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subject. An attempt to explain it for the 
comprehension of the novice—including 
the reason why in Mr. Riegel’s problem 
(1) he makes the characteristic 8 and not 
18, and how in problem (2) subtracting 
10 from 8 leaves 8, and similarly elsewhere 
—would, I think, demonstrate the wisdom 
of my method of presentation for the pur- 
pose intended. The negative character- 
istic for decimals is a logical outgrowth 
of the positive characteristic for whole 
numbers, while the addition of 10 and the 
use of the arithmetical complement are 
convenient subterfuges and breaks of 
logic. It is better in some cases to neglect 
ultimate refinements rather than confuse 
the mind by the addition of methods, espe- 
cially those which are of but occasional 
use. 

My first article stated that “five-figure 
tables are sufficient for most practical 
calculations.” Five-figure tables do not 
require the devices for keeping down their 
bulk that six and seven-figure tables do, 
and certainly no presentation of the sub- 
ject could be considered satisfactory 
which did not explain these devices. It 
was for this that I introduced a six-figure 
table, and not to encourage over-refine- 
ment in calculations—with which I have 
as little patience as anyone.—C. K. Jack- 


son. | 
A , A 


The Advantages of the Gas Fur- 
nace in Tempering Operations. 


Editor American Machinist: 

Before putting my ideas on the above 
subject on paper, I would like to inform 
your readers that I am not interested in 
the manufacture and sale of gas furnaces, 
neither am I engaged in buying up old 
forges; but the advantages of the gas fur- 
nace and the disadvantages of the forge 
have been slowly pushing themselves into 
my massive brain for the past year or 
more to such an extent that I feel I am 
neglecting my duty, and incidentally my 
pocketbook, in not letting it out. 

My acquaintance with the forge dates 
back to my apprentice days, and is asso- 
ciated with reminiscences of more or less 
sledge-hammer experiences that it is not 
wholly pleasant to recall. I well remem- 
ber the first die I ever made. It was a 
plain washer die, and I made it in two 
halves so as to get over the contraction 
between the holes caused by hardening. 

In using the forge you are never sure 
how your dies will come out until they 
are safely hardened and the temper drawn. 
You get it all finished up nicely at the 
vise, and you go out to the blacksmith 
shop, only to find that Bill has been 
melting up a lot of that old babbitt metal, 
and the fire is like as if someone had 
poured a lot of sulphur into it, and you 
know better than to try to use it in that 
shape. You clean it all out well, and 
blow up a nice clear fire of charcoal (cost- 
ing 33 cents per bushel) and put your die 
into it. You have filled up the screw 
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holes for the stripper in the corners with 
fire-clay, and you do your level best to 
do a good job with the hardening. You 
heat it up slowly and carefully, and then 
you take it out and dip it in the tub; it 
sizzes a moment, and then you feel a 
tremor go up through the handle of the 
tongs, that you know well the meaning of; 
you pull it out of the water, to find that 
one of the corners has shelled off. It is 
true it is not spoiled, but your pride in the 
job is gone, and you finish it up and take 
it to the boss, feeling as though you had 
stolen a sheep. You know you cannot 
lay it to the steel, for you have made a 
die from the same bar of steel last week, 
and you never think of laying it to the 
forge, for you never saw any other way 
of hardening a die. Well, at least that is 
the way that I went about it, and I don’t 
suppose I was much different from the rest 
of the die-makers. 

Now let us suppose you have a good 
gas furnace: In the first place, it is not 
stuck away off in the shed, or down in 
the basement, where you have to climb 
over a pile of scrap-iron and clean the 
.cobwebs away from the window before 
you can see to do anything. It is set 
right in the room, and is, or ought to be, 
as clean and neat as your lathe. It is not 
full of sulphur fumes, because Bill cannot 
get his old babbitt ladle into it, and even 
if he did it would not do the damage it 
does in the forge. 

You light up your gas a few moments 
before you need the oven to use, and as 
soon as it gets up to that nice red heat 
you know so well, you place the die in the 
center of the oven and where you can 
see the whole of it, and as it gets almost 
hot enough you shut off the gas and let 
it soak just a little, then haul it out and 
plunge it into the tub. You don’t feel 
that “dull, sickening thud” (this expres- 
sion is copyrighted) on the end of the 
tongs, and you don’t find the corners 
spawled off, as you did on that die that 
you hardened in the forge last week, and 
which was off that “good bar” of steel 
too. Well, you take your die to the fire 
and heat it up just a little, and then polish 
it and draw the temper, and take it up to 
the boss’s desk feeling that you are not 
ashamed to have him see it, and you did 
not try half so hard as you did on the one 
you spoiled last week. 

Now, one word to the foremen or super- 
intendents who have the ordering of these 
things. Don’t say, “Oh, I guess the old 
forge is all right, and Tom was careless 
and overheated the die,” but put in a good 
gas furnace and give it a trial. I do not 
know whether they put them in on trial or 
not. If they don’t, then buy one right 
out, and, my word for it, you won’t want 
to let it go out of the shop. It is true 
you can spoil a good die, or anything else 
made of steel, ina gas furnace. You must 
use common sense, but that is not the 
fault of the. furnace. 

A. P: PRESS. 
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Arbor Practice. 
Editor American Machinist: 

In reference to an article published in 
your columns of July 23d, by Cyrus T. 
Brown, of St. Louis, Mo., under the head- 
ing of ”Arbor Practice,” he states that 
no shop could be stocked with expanding 
arbors exclusively and depend upon them 
for the entire range of its work; and yet 
the shops of Henry R. Worthington have a 
stock of expanding arbors with a range in 
ys’s of from 14§ to 10 inches, each arbor 
allowed an expansion and contraction of 
gg The arbors are made parallel on the 
outside with a slight taper on the inside, 
with a mandrel for each arbor. A sketch 
of the arbor is given herewith. 

He states that an arbor should be made 
of steel and the exact size of the perma- 
nent shaft, and the pulley or wheel either 
keyed or fastened with set screws to the 
arbor, the same as it will be on the fin- 
ished shaft. That means a new arbor for 
each piece of work, for the same size 


. shaft may not come along again; and 


even should it, it may have a different size 
key or more or less set screws, and the 
marks left by those have to be filled out or 
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ground true, for by the time you get round 
to the forty-seventh tooth the emery 
wheel you are grinding with is smaller 
than when you started, thus graduating 
the teeth of the tool till the last one is 
perhaps one or even two thicknesses of 
paper larger than the first’—he does not 
say how thick his paper is. The writing 
paper of this letter is .0035 inch thick, 
the thickness of “American Machinist” 
paper is .00325 inch, and tissue paper is 
about .oo1 inch. 

In regard to grinding the cutters, if 
they grind every fourth tooth in a cutter 
of 48 teeth it would be better than to com- 
mence and go across would, taking every 
tooth to the last one. The milling marks 
would be as fine with four times the feed 
by the way I speak of, as they would the 
other way. 

JERRY MOFFITT. 

Providence, R. I. 

A A A 


Molding Machines. 
Editor American Machinist: 
I was much pleased to see the article on 
Molding Machines, by “Hard Iron,” in 
the “American Machinist” of July 3oth. 
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A SIMPLE EXPANDING ARBOR. 


they will cut to pieces the next thing that 
comes along, thus decreasing the size of 
the arbor, or in the case of keying, the 
arbor is no use after about.six keyways 
have been cut init. I think that is a more 
expensive way of doing things than by 
stocking a shop with expanding arbors. 

Now, an expanding arbor is made 6 
inches in diameter and bored 3 inches at 
the largest part; that gives us 1% inches 
on each side of the mandrel. Take an 
inch from the ,), sht in the arbor, and go 
the opposite side of the mandrel and you 
will find an inch to correspond. Do the 
same with the other side of the slit and 
you will get the same result, and were all 
the rest space, or were there only three 
pieces of metal 1 x 1% inches set at regu- 
lar distances evenly, what could possibly 
stop the work from being turned out true? 
I may add that leaden hammers are used 
for driving the small arbors and mandrels 
spoken of above, and copper hammers for 
the large ones. 

ERNEST MCGRATH. 


aos 
Grinding Milling Cutters. 


Editor American Machinist: 

With reference to Ernest McGrath’s 
letter in August 6th issue, in which he 
says: “Practically a cutter cannot be 


The subject of Foundry Machinery does 
not find its way into the columns of the 
“American Machinist” as often as it 
should, I think. Your readers are un- 
doubtedly more interested in machinery 
designed to be used by machinists. Ii, 
however, some of our inventive machin- 
ists could have their attention called to 
the primitive way work is done in most 
foundries, they could soon devise better 
ways of doing this work. It is useless to 
wait for the molder to make these im- 
provements, for but few possess the me- 
chanical ability to design a successful ma- 
chine, while still fewer have any desire to 
improve the present old and time-worn 
methods of making castings. 

Your correspondent’s citation of a case 
where “the men purposely spoiled all the 
work they made for two or three days, so 
that the machine was condemned,” is not 
a rare case. I have heard of several quite 
similar cases. In nearly every foundry 
where molding machines are used, they 
were originally installed under protest of 
the molders, and often against the wishes 
of the foundry foreman. 

While much thought has been given to 
the construction of a machine to make 
molds easily and quickly, and handling 
large molds by means of hoists, but little 
seems to have been given to easier ways 
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‘ taking care of small or snap molds. 
ihe exertion required to carry, say, 150 
‘4x14 molds on an average of 20 feet, 

d after having added perhaps 10 pounds 

‘ hot iron to their weight, carry them 

k to the machine again and dump them, 

= no small part of the really hard work 
liotted to the machine operator. The 
idea of moving the machine from one 
foundation to another, suggested by your 
correspondent, was obviously intended to 
Jessen this hard work, as the molds would 
then have to be carried but half the dis- 
tance, 

The foundry with which the writer is 
connected has used molding machines of 
different makes for some fifteen years. All 
the first machines were stationary, but 
some machines, added a few years ago, are 
on wheels. After pouring, the molds are 
dumped right where they lie. The bottom 
boards are stacked in a row at the left, 
and the sand is cut in a long row at the 
right of the machine. In operation, the 
machine is moved along a few feet, from 
time to time, as the molds accumulate, and 
the sand and bottom boards are used up. 
A saving of 50 per cent. has been effected 
by this device, over the stationary ma- 
chine. Larger flasks were used, and in 
some cases the number of patterns were 
doubled and the number of molds in- 
creased also. 

F. O. FARWELL. 

Dubuque, Ia. 


AAA 
Shade Lines. 


Editor American Machinist: 

Your article on “Shade Lines” makes 
me wish to write you my opinion. 

I have been connected with drawings, 
both in the shop and in the drawing-room, 
as a machinist and a designer, for fifteen 
years or more, and I do not remember 
a drawing on which it.was necessary to 
use shade lines to convey the idea in- 
tended, or where a drawing was to be 
improved—except in looks, some might 
Say. 

My experience is that shade lines are 
seldom if ever noticed by men in the 
shop, and only cost time and money, as it 
takes more time to make a drawing or 
tracing with shade lines than without. 
The drawings under my supervision for 
1c past seven years, both in the drawing- 

i and shop, are minus shade lines, 
will be until I am better informed of 


r usefulness. 
R. O. BUTTE. 
A A A 
The Steel to Which the Stock Did 
Not Cling. 


r American Machinist: 
Teply to your question in “American 
inist,” August 13th, page 33, will 
‘iat I use Jessup’s steel with success. 
G. S. BoESCH. 
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An Unknown Machinist. 

A few years ago I was traveling among 
sawmill men, selling goods in their line, 
and on one nasty day in March I went 
into a little mill in a sparsely settled, out- 
of-the-way place, recently made better 
known by the discovery and opening of a 
ledge of gold-bearing quartz, and the erec- 
tion of the necessary hoisting, crushing 
and amalgamating machinery. I think 
the mill had been built to supply lumber 
for the mining company, as it was of 
recent erection, and was not at all suffi- 
ciently inclosed to make it a comfortable 
place to work in on such a day, and so 
was not running, and no one was in sight. 


I looked things over to see if there was 
anything in the design, construction or 
location of the machinery that would be 
worth noting down, but there was nothing 
particularly striking about it. 

The same, however, could not be said of 
the proprietor, who came in. He was tall, 
straight and fair, somewhat pale, with fine 
classical features, a highly intellectual 
countenance, a quiet, reserved manner, 
and with hands that looked the product of 
generations of exemption from toil. 

After a few moments’ talk he invited me 
inside. ‘Inside’ meant into a large room 
in a building close to the mill, in one cor- 
ner of which was a two-run custom grist 
mill, in another corner a shingle machine, 
and along the opposite side a little black- 
smith and machine shop combined. A 
stove kept the room comfortably warm, 
and near it stood a large table that served 
for a desk, alongside of which he passed 
me a chair, and took another himself. 

As I could get no farther that day, I was 
glad to stay a while, for he had simply 
captured me already. On my saying some- 
thing about the gold mine, he told all 
about the geological formation around 
where it had been found, and of the rea- 
sons why they looked for it where they 
did. He talked of home and foreign 
politics, and of current events. He seemed 
to have clearly defined opinions on every- 
thing of which he spoke, without any ego- 
tistical insistance on them, and his choice 
of words indicated a keen appreciation of 
their most delicate shades of meaning, 


. while his pronunciation and _ inflection 


were, as it seemed to me, simply perfec- 
tion, and I wondered how this educated 
and cultured gentleman came to be living 
in obscurity, toil and comparative poverty; 
but his reticence about himself forbade any 
questioning. 

His boy brought in his mail, and while 
he read some letters the boy opened the 
rest of it, which consisted of half-a-dozen 
newspapers, three or four high-class liter- 
ary magazines, an art magazine, a thick 
and costly-looking musical journal and a 
number of the “American Machinist.” 
“A man is known by the company he 
keeps,” and, while he finished his letters, 
I began to look around the shop for the 
product of the mechanical streak in his 
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nature indicated by the presence of the 
“American Machinist,” and I was well 
rewarded. 

His main lathe was somewhat, but not 
very, old-fashioned. It was about 18” x 
12’, with a weighted rise-and-fall rest, with 
rise-and-fall part hinged at the front, and 
the tool block sliding on it. There was 
in the lathe a reamer, 1% inches, more 
or less, and the last work done on it 
was the fluting of the reamer, the lathe 
standing with the tool in the cut, and 
there was an arrangement for cutting 
necessary clearance in reamers and taps. 
There were two small solid boxes bolted 
down on the rear end of the lower part of 
the rest, and just under the end of the rise- 
and-fall part. These boxes were about an 
inch apart, and so placed that a small 
splined shaft passing through them would 
lie parallel with the bed of the lathe. At 
the back left-hand corner of the head-stock 
was another box bolted to the bed of the 
lathe, and so placed as to hold the shaft 
parallel with the bed. Set collars on the 
shaft kept it from sliding in the box, and 
outside of the box the shaft was fitted to 
take on the change gears of the lathe. 

Between the two boxes on the rest a 
small eccentric, with very little eccen- 
tricity, was placed on the splined shaft; 
a key or feather, fast in the eccentric, and 
sliding in the groove in the shaft, turned 
the eccentric with the shaft, and allowed 
it to slide on the shaft with the movement 
of the carriage. On this eccentric was 
placed a very short eccentric rod, with its 
upper end hinged to the rise-and-fall part 
of the rest. 

With each revolution of this splined 
shaft the upper part of the rest would rise 
and fall, and the lathe tool would be 
moved out of, and into, the work, the ex- 
tent of the movement depending upon the 
eccentricity of the eccentric. By using 
the necessary gears the splined rod could 
be given any required number of revolu- 
tions to each one of the spindle, that num- 
ber corresponding with the number of 
grooves wanted in the reamer, or:tap, for 
he used the rig for making up as well as 
reamers. An overhead shaft with a long 
pulley, and a small emery wheel with a 
low stand that could be bolted to the tool 
block, enabled him to size and finish a 
reamer after it had been grooved and hard- 
ened. Possibly a spiral-shaped cam, with 
a cam block on the upper part of the car- 
riage, might have been better than the 
eccentric and eccentric rod. 

I went from the lathe to the shingle ma- 
chine, which he had built himse!f. It was 
an ordinary upright one-block machine, 
with the Drake roller set gear. For this 
set gear some use solid ratchet wheels with 
as many teeth in each as there are shingles 
cut for each revolution of the set roll, com- 
monly either eighteen or twenty. In this 
case there was an alternate spacing of the 
teeth, the space between two teeth being 
enough to set the roll for the butt of a 
shingle, and the next space enough for a 
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point. There was no provision for adjust- 
ing the relative thickness of the butts and 
points to suit the varying thickness of the 
saw or the whim of a customer. 

Others put two thin ratchet wheels on 
the same roll, one fast on it, and the other 
so that it can be moved, and having either 
nine or ten teeth each. These ratchet 
wheels are so set in relation to each other 
that the ratchet acting on the teeth of one 
sets the roll for the butts, and on the teeth 
of the other for the points. The adjustment 
is all right in this plan, but the teeth are 
unavoidably narrow and thin, and conse- 
quently weak. He used one thick ratchet 
wheel to each roll, with nine or ten teeth 
equally spaced, and a rocking ratchet 
holder something like that used on some 
planers and shapers; only he used two 
ratchets, one of them fixed and the other 
adjustable by a set screw against the end 
of it. One of these ratchets did the set- 
ting for all the butts and the other for all 
the points on the same roll. 

This arrangement was very convenient, 
strong and durable, much the best that I 
have ever seen for the purpose, especially 
when the flat side of the saw is on the 
outside of the machine, and the carriage 
runs outside of it, and past its center, for 
in that case the diameter of the ratchet 
wheels can be no larger than that of the 
set rolls, say 2 or 2% inches. 

On the way back to the hotel, the boy 
driving me pointed out an unpretentious 
but cozy-looking place, surrounded with 
trees and shrubbery, as the home of my 
friend. 

The “hotel” was just a comfortable 
farm-house, in which I was the only guest; 
and as I sat with the rest around the tea- 
table, the landlady told me that the man 
I had seen was “‘a rale good man, and just 
a nateral gentleman,” and her husband 
said he was fit to fill any position, and they 
would like to send him to the Legislature, 
but he had always declined nomination. 
“He does not care,” he said, “for honor 
or wealth. He has no ambition. All he 
cares for is to make a good home and a 
good living for his family, and to educate 
his children.” 

I learned that he was a fine musician, al- 
most entirely self-taught, and that some 
of his children, especially one daughter, 
inherited the same taste. I hoped at some 
time to meet him again; but not long after 
my visit, a newspaper announced to me 
that consumption had claimed him as ‘its 
victim. 

A A A 


Condensers and Pumps for a Com- 
pound Yacht Engine. 


We are constantly receiving inquiries 
as to the proportioning of the parts of 
engines and boilers and similar details 
of construction, the most advanced 
and.correct knowledge upon which topics 
is necessarily held by those who are act- 
ually and actively engaged in designing 
or building that line of machinery. We 
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can at best give only the general mode of 
“going at” such questions, and that, after 
all, may do more good to a greater num- 
ber of our readers than if we were more 
careful and explicit. 

An actual question quite recently re- 
ceived may just as well be taken as a 
typical one. A correspondent writes: 
“Kindly inform me what size of surface 
condenser and independent air and cir- 
culating pump are required for a com- 
pound yacht engine having an 8%-inch 
high-pressure cylinder and a 16-inch low- 
pressure cylinder; both 12-inch stroke? 
The engine is to run 200 revolutions pea 
minute, with 125 pounds gage pressure 
and a cut-off at 34 stroke of the first cyl- 
inder. The volume of steam used will 
be: 8.252 & .7854 K % X 400 + 144 =III. 
367 cubic feet per minute = 6,682.02 
cubic feet per hour. From a steam table 
we find that the weight of water in one 
cubic foot of steam at 125 pounds (140 
absolute) is .3147 pound, and 6,682.02 * 
.3147 = 2,102.8 pounds of water per hour.” 

The second cylinder being 16 inches 
diameter while the first cylinder is 8.25 
inches diameter, the length of cylinder of 
8.25 inches diameter which would equal 
the cubical capacity of the second cylin- 
der would be: 8.252 : 162 : : 12 : 45.14 
and the total length of cylinder with a 
uniform diameter of 8.25 inches, in which 
the entire expansion may be assumed to 
take place, is 12+ 45.14 = 57.14 inches. 
Then, as the cut-off is at 9 inches of the 
stroke, the ratio of expansion will be 
9 = 57.14.1572. For this ratio of 
expansion the ratio of the terminal to the 
initial pressure, absolute, is .1401. The 
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in this case being the above ratio, .1572. 
The terminal pressure, then, is 140 
.140I = 19.61 pounds. A better steam 
economy would be shown with an earlier 
cut-off and a lower terminal pressure, 
although the actual power developed 
would, of course, be less; but with that 
we here have nothing to do. 

For the whole stroke in our assumed 
single cylinder, 8.25 inches diameter and 
57.14 inches long, and for the above as- 
certained ratio of expansion, .1572, the 
ratio of the mean effective pressure to 
the initial pressure will be .4317. This is 
obtained by the formula, given in answer 
to question No. 122, June 18,17 X z — 16 
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pressure 5 pounds less than the boiler 
pressure, or 120-+15=135 absolute, 
the mean effective pressure will be 135 X 
.4317 = 58.28, and deducting 5 pounds for 
back pressure we have 58.28 — 5 =53.28. 
The stroke being 57.14” X 2= 114.28” = 
9.52 feet, the I. H. P. will be: 8.25? X.7854 
X 53.28 X 9.52 X 200 + 33,000 = 178.55. 
The surface required for condensing 
has been ascertained by experiment more 
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than by theorizing, and the following 
table may be used as approximately rep- 
resenting the average practice. The tem 
perature of the sea water is assumed t 
be 60 degrees, and the higher the termina, 
steam pressure the greater the quantit, 
of water required per horse-power. Also 
if the vessel is to run in the tropics, wher 
the water temperature is higher, the sur 
face should be, say, 20 per cent. greate: 
than here indicated. The surface pro- 
vided should be sufficient for the mor 
exacting conditions of high termina 
steam pressure and high water tempera 
ture if those are to be frequently experi- 
enced: 

.2.2 sq. ft. per I.H.P 


e “ 


Term. Pres., abs. 30. 
= " 20...1.9 
9 = 55. 2.87 
- ~ S20 Sc8S “if , 
i ‘i 10. .1.43 
= ' S..237 
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By the above table, then, the surface re 
quired for our engine, say, 179 horse- 
power and 20 pounds terminal pressure, 
will be 179 X 1.7 = 304.3 square feet. 

We can, of course, say nothing of the 
size of circulating pump required, as that 
will vary with the style of pump employed, 
and of this our correspondent’s question 
gives no hint. The pump may be recipro- 
cating, and either single or double acting, 
or it may be a centrifugal pump, the latter 
being now quite common and giving 
good satisfaction. Having ascertained the 
weight of steam used, it is usual to provide 
pumping capacity equal to 40 times that 
amount for general service, and 50 times 
or higher for the tropics. The weight of 
steam being 2,102.8 pounds per hour, the 
circulating water should be 2,102.8 & 40 = 
84,112 pounds = 10,093 gallons per hour. 

As the air pump also is to be an inde- 
pendent pump, we can, with that, only 
speak of the capacity required, and not of 
the size of the pump. In the case of a 
compound engine, the computations are 
based upon the capacity of the low-pres- 
sure cylinder. In the case above, the ca- 
pacity is 162 & .7854 X 400 (feet per dou- 
ble stroke) — 144 = 558 cubic feet per min- 
ute, and the capacity of the air pump may 
be ;, of that. The efficiency of double- 
acting horizontal pumps for this service is 
generally decidedly less than that of verti- 
cal single-acting pumps. 

A A A 


The British Metrical Bill. 


The following is the text of the Britis! 
Board of Trade Bill, brought in to legalize 
the use of metric weights and measures. 
It will be seen that its provisions are 
simply permissive and not at all mar- 
datory in character, and have not been 
made the law of the land: 

1.—(1) Notwithstanding anything in the 
Weights and Measures Act, 1878, the use 
of a weight or measure of the metric sys- 
tem in trade shall be lawful, and nothing 
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in section 19 of that act shall make void 
any contract, bargain, sale or dealing by 
reason only of its bcing made or had ac- 
cording to weights or measures of the 
metric system. 

(2) A person using or having in his 
possession a weight or measure of the 
metric system shall not by reason thereof 
be liable to any fine. 

(3) For the third schedule to the 
Weights and Measures Act, 1878, shall 
be substituted the schedule to this act. 

2.—Section 38 of the Weights and 
Measures Act, 1878, is hereby repealed, 
and the Board of Trade shall verify copies 
of metric standards in the same manner 
as if they were copies of Board of Trade 
standards, and the provisions of that act 
relating to the verification of local stand- 
ards shall apply accordingly. 

3.—In Section 40 of the Weights and 
Measures Act, 1878, the expression “local 
standards of weights and measures” shall 
include local metric standards, and the 
provisions of that act relating to local 
standards shall apply accordingly. 

4.—This act may be cited as the Weights 
and Measures (Metric System) Act, 1896, 
and may be cited with the Weights and 
Measures Acts, 1878 to 1893. 


A A A 


One of the greatest obstacles to the 
extensive introduction of railroads and 
telegraph lines in China is, curiously 
enough, the Chinese language. It is sim- 
ply impossible to make a _ telegraphic 
alphabet with the great number of charac- 
ters of the Chinese language. At present 
all telegrams are sent in what is practi- 
cally cypher, the Chinese characters being 
numbered and the numbers being tele- 
graphed and then translated by the re- 
ceiver. A still greater difficulty grows 
out of the fact that men.of ordinary educa- 
tion are not sufficiently acquainted with 
the written language to act as receivers, 
or to read written messages, which at once 
places an embargo upon operating trains 
by telegraphic orders unless both tele- 
graphic and train forces are manned with 
the literati of the country, or in lieu of this 
some European language and European 
or American operatives are employed. 
Said literati do not want the job, and the 
government will not have foreigners in 
the service. 

A A A 


In our issue of August 6th we barely 
noted the fact that Chas. Churchill & Co., 
of London, England, had moved their 
establishment to 9-15 Leonard street, 
Finsbury, London, E. C. We should have 
also noted that the business of this firm 
is entirely in American tools and ma- 
chinery. The building is 65 x 45 feet, four 
stories, with hydraulic lifts and electric 
lights, and is said to be the finest show- 
room in London for any class of machin- 
ery. The firm report that “instead of 
trade falling off, as it has done in the 
States, it is a pleasure to report that our 
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past year has not only exceeded, but more 
than doubled any previous year’s busi- 
ness since we have been established here, 
which is over thirty years; our mission- 
ary work for American tools is now 
rapidly bearing fruit.” A circular issued 
by the firm gives a list of over one hun- 
dred American machinery houses. 
A * a 


It is announced that the Russian Gov- 
ernment has been negotiating for some 
time with the Delaware Iron Company, 
New Castle, Del., to secure a large por- 
tion of its plant, and that a bargain has 
been concluded. The contract involves 
the transfer of all the machinery of the 
company’s tube and pipe mill. A large 
force of workmen are to be sent to Russia 
with the machinery, to set it up and get it 
in perfect running condition. The British 
tramp steamer “Henly” has been chartered 
to transport the property. The same ves- 
sel is also to carry other American ma- 
chinery to Mariapol on the Sea of Azov. 
It is said that the company will im- 
mediately replace the machinery sold and 
will continue the pipe and tube manufac- 
ture as before. 

A A A 

It is said that Denmark will soon be 
able to boast (if they know how to boast 
over there) of the cheapest railway fares 
in the world. Austria, Hungary and 
Russia have already cut down passenger 
rates and increased their revenues. In 
Denmark the freight rates are already the 
lowest known. Return tickets for passen- 
gers are to be abolished, and only direct 
tickets between all stations are to be 
issued. One will be able to travel third- 
class the whole length and breadth of 
Denmark for about a dollar and a half, or 
about fifty per cent. of former rates. 

A A A 

On the official trial of the cruiser 
“Brooklyn,” on August 27th, she made a 
continuous run of 83 knots at an average 
speed of 21.92 knots per hour. For a run 
of 7 knots she reached a speed of 22.9 
knots. This secures for Messrs. Cramp, 
of Philadelphia, a bonus of at least 
$350,000. 

A A A 

M. Clement, of Paris, who manufactures 
bicycles in that city, and who has previ- 
ously purchased a large amount of ma- 
chine too!s here, is again in this country, 
for the purpose of making further pur- 
chases for an extension of his plant. 

A A A 

The experiment of a three-cent trolley 
fare in Detroit has been abandoned. The 
increase of traffic did not prove sufficient 
to offset the reduced rate. The Citizens’ 
road claims to have lost $80,000 in receipts 
during the present year. 

, ce A 

One of the recent developments of elec- 
tric traction is its application to Alpine 
mountain railroads. One of the latest of 
these roads goes up and around Mount 
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Saleve to a height of 4,000 feet above the 
city of Geneva. 

A A a 

An esteemed correspondent, writing 

from Amsterdam, Holland, says: “I want 
a good address of dealers in lard oil. We 
can get no satisfactory oil for screw ma- 
chines, and I am invited to quote for 
them.” 

A A A 


Literary Notes. 


A MANUAL OF STEAM BOILERS: Their 
Design, Construction and Operation. By R.H. 
Thurston. Fifth Edition; Revised and En- 
larged ; 879 pages, 54% xg% inches. John Wiley 
& Sons. Price, $s. 

In this revised edition of Dr. Thurston’s 
well-known work will be found discus- 
sions of about every phase of the steam 
boiler, from its history to its setting, test- 
ing and operating. In particular, this is 
about the only book with which we are 
acquainted in which boiler explosions re- 


ceive adequate attention. 


THE CHICAGO MAIN DRAINAGE CANAL: 
A Description of the Machinery Used and 
Methods of Work. Bv. C.S. Hill,C.E. Largely 
reprinted from the * Engineering News.” En- 
gineering News Publishing Co.: 126 8x 10% 
pages; 1o5 illustrations and several folding 
plates. Price, $1 50. 

This is one of the very best of the nu- 
merous books covering the execution of 
great public works with which we are ac- 
quainted. It includes a description of the 
location and design of the canal from a 
civil engineer’s standpoint, as well as 
full descriptions of the machinery and 
methods employed from a contractor’s 
standpoint—this latter field being covered 
with particular fullness. Unlike most 
books of a similar character, it ap- 
pears at a time when the work is still of 
prime interest, and while well printed and 
fully illustrated, is sold at a moderate 
price. The book is worthy of the subject, 
and certainly the subject is worthy of the 
book. 

Fee ALIGN OF STRUCTURES. By 
Wm. W.F. Pullen. The Technical Publishing 
Co. ‘Limited), Manchester. England; 5% x 7% 
inches; 321 pages: price, six shillings. 

This work is, in fact, more than its 
title would indicate. A book on Graphic 
Statics we usually understand to be an 
exposition of the graphic method of de- 
termining the strains upon the different 
members of trusses and the like. The 
present author has gone much further 
than this, and has, in fact, prepared a 
fairly complete treatise upon proportion- 
ing structures, with the graphic method 
of determining the strains as a founda- 
tion. The treatment, as a whole, is by 
no means purely graphical, the actual 
proportioning of the parts involving, of 
course, plenty of algebraic work with a 
liberal sprinkling of calculus. The scope 
of the book is confined to trusses and 
their individual parts. It is therefore of 
more interest to civil than to mechanical 
engineers. As an all-around treatise 
upon trusses with graphics as a founda- 
tion, it will be found valuable to any 
interested in that line of study. 
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The Coming Road Vehicle. 


Events are bearing out our prediction 
that the next great impetus manufacturing 
interests will receive will be by the con- 
struction of self-propelled road vehicles. 
While France has probably advanced fur- 
ther in this line than any other country 
thus far, England is doing something 
also. Ina few weeks the English law will 
permit such vehicles to be operated upon 
the roads, and it is said that, at Coventry 
and other places, preparations are being 
made for the business of building them. 
Here, but one firm, so far as we know, 
is preparing to go into the business ex- 
tensively, but it seems morally certain 
that there will be many others. 

While a self-propelled road vehicle may 
have some points of disadvantage com- 
pared with the horse, yet its advantages, 
especially in cities, will be very great. 
Horses kept in cities are very expensive 
to maintain, both on account of the high 
prices which usually prevail for provender 
and on account of the valuable space taken 
up by stables in which to keep them. The 
room required by motor carriages will be 
much less, saying nothing of better sani- 
tary conditions and cleaner streets. 

So far as the management of such vehi- 
cles is concerned, we think it can readily 
be made as simple and easy as that of an 
ordinary gasoline stove, and thousands of 
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such stoves are successively managed by 
women all over the country, in spite of the 
many harrowing stories we read of their 
so-called “explosions.” 

We believe that self-propelled vehicles 
will in a short time be obtainable which 
will give much better service than horses, 
at considerably less cost; and when this 
is demonstrated, there can be little doubt 
that the business of constructing such ve- 
hicles will far surpass in magnitude the 
present bicycle business, and civilization 
will depend yet more upon the machinist. 

A A A 


The Centigrade Thermometer. 


The persistency with which the Fahren- 
heit thermometer holds its own among 
English-speaking peoples is really mar- 
velous. It has in these days absolutely 
no reason or excuse for continued exist- 
ence except the fact that it does exist. The 
Fahrenheit scale, as everyone knows, has 
no natural starting or stopping point, and 
no scale of progression corresponding to 
our numerical notation; it does not fit in 
any way into our system of computation; 
it could be abolished, and the Centigrade 
scale established instead, with little incon- 
venience or expense. Everybody knows 
that it is absurd and all wrong, and yet it 
seems to be as firm!y fixed and unshaken 
in popular use as though no other existed. 

Those who so industriously and per- 
sistently advocate the adoption of the met- 
ric system of measurement can find but 
little encouragement in the fixity of the 
barbarous thermometric notation. It 
would seem that the advocates of the met- 
ric system might greatly strengthen their 
chances of ultimate success, and be greatly 
encouraged generally, if they could first 
secure the general adoption of the Centi- 
grade scale. The general and urgent ad- 
vocacy of this system would seem to be a 
very promising flank movement in the in- 
terest of the general cause. Why should 
it not be pushed, and when could be a 
better time? The work to be done, even 
for this simple reform, is not a light one. 
A thermometer is now one of the com- 
monest articles of daily use, and is readily 
purchasable at every street corner, and 
yet a thermometer with Centigrade gradu- 
ations is not easily found in any of our re- 
tail stores. Not one in a hundred of the 
dealers in thermometers has one of them 
in stock. If one wants to get a Centigrade 
thermometer, it must usually be through 
a special order upon the manufacturer. 

We can each individually begin the re- 
form without inconvenience, and at the 
cost of a single dollar. We have only to 
each get a thermometer with both scales 
upon it, and in that way we may become 
familiar with the Centigrade scale, and will 
soon be able to drive our friends and 
acquaintances by it without their shying. 
Where thermometers are exposed in pub- 
lic places, especially upon Government 
buildings, educational institutions, and 
wherever they would have any official or 
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authoritative character, they should show 
the Centigrade scale upon one side. Pub- 
lished reports and records of the weather, 
and of meteorological phenomena gener- 
ally, could also give the double readings. 
The druggists who so generally show a 
thermometer at the door for the public to 
read, might actually strike some additional 
trade in thermometers if they would make 
a point of showing the Centigrade scale 
and of keeping the double-scale ther- 
mometers in stock. 

If by such means as these a general fa- 
miliarity with the Centigrade thermometer 
could be secured, it would soon become 
easy to drop the Fahrenheit scale out of 
sight and out of use. While there is some 
ground for difference of opinion as to the 
practicability of adopting the metric sys- 
tem of measurement, there surely can be 
none as to the Centigrade thermometer. 
The Fahrenheit scale simply had a few 
years’ start at the beginning, and has been 
able to retain its lead in popular use to 
this day. The Centigrade thermometer is 
now about a century-and-a-half old, and 
the Fahrenheit thirty years older. We 
may still hope and believe that the Centi- 
grade will ultimately survive the other. 

A & A 


Labor-Saving Machinery and the 
‘Machinist. 

In a discussion with the engineer of a 
Pennsylvania rolling mill recently, con- 
cerning the effects of the great improve- 
ments in labor-saving machinery which 
have been developed in that industry 
within the last few years, he stated that 
their books showed a steady decrease in 
the amount of unskilled labor in the mill, 
but a steady increase of skilled labor. In 
other words, the improvements having for 
their leading object the handling of ma- 
terial and product by power instead of 
muscle, had displaced a host of Poles and 
Hungarians formerly employed for that 
purpose. The great increase in the ma- 
chinery of the mill had, however, led to 
the retention and increase of the skilled 
labor required for its supervision and up- 
keep. This is altogether as it should be 
and as political economists have led us to 
expect. 

We have always felt that, even in ma- 
chine shops, the introduction of labor- 
saving tools and automatic machines 
tends to elevate and not depress the gen- 
eral character of the workmen employed 
in the shops. These appliances, in the 
nature of the case, are adapted to the 
production of pieces in quantities only— 
a class of work which, when done by 
old-fashioned methods, leads to about as 
tiresome a routine as the mechanic ever 
meets. On the other hand, the simplifi- 
cation of the work by such methods 
brings it within the capacity of men who 
would otherwise be capable of doing little 
more than common labor, and thereby 
directly elevates them and the class of 
work which they can do. Some shops 
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with which we are acquainted, which have 
their methods of production highly or- 
genized, follow the regular plan of “break- 
irg in” unskilled labor for this class of 
work, and this raising of unskilled labor- 
ers to what may be called a semi-skilled 
class, is an effect of special machinery 
which cannot fairly be overlooked. 

On the other hand the supervision of 
the more highly organized methods which 
such tools involve, in order to secure the 
necessary co-operation of different tools 
and departments, calls for a higher grade 
of talent among foremen and superin- 
tendents than the older methods could 
ever have done, while the character of 
work involved in designing and making 
the immense numbers of jigs and fixtures 
which comprise so large a proportion of 
the equipment of every modern shop, is 
far beyond what would have been required 
for the actual making of the product of 
the shop by the older methods. 

The scarcity of good tool makers is 
proof enough that the skilled machinist 
has not been displaced or his wages low- 
ered by automatic machinery. The ma- 
chinist is, in fact, the king among crafts- 
men. Labor-saving machinery of what- 
ever kind must be made by him, and all 
streams of improvement bring grist to his 
miil. 

4A A A 


Questions and Answers. 


Name and address of writer must accompany 
every question. ions must pertain to our 
specialties and be of general interest. We can- 
not undertake to answer questions by mail, 


(156) F. McA., Brooklyn, N. Y., asks: 
Is the iron planer at the Brooklyn Navy 
Yard the largest in the United States? 
A.—We at this writing are really unable to 
say. Perhaps some of our readers can 
help us out? There are probably. others 
very near it in size, and perhaps larger. 


(157) “Central,” Ohio, writes: I wish 
to make part of my business refit- 
ting portable boilers, and I would like 
to get some good information on this 
business. Please explain how to do 
when the flue is smaller than the hole 
in the flue sheet. A.—Our correspondent 
should manage to see the actual setting 
of flues in some boiler shop. The body of 
the flue is always smaller than the hole, 
so that it may be slipped in easily. Some- 
times a thin, taper ferrule is used for one 
end of the tube, and the tube and ferrule 
are expanded together, or the end of the 
tube is swelled a little larger before it is 
put in place, so that it will hold itself in 
place when the operation of expanding is 


egur 


158) J. R. S., Springfield, O., asks: 


1. How many %-inch stud bolts should be 
usec on a gas-engine cylinder head with 
an inside diameter of 11 inches, the cen- 
ters of the stud being 114 inches from 
the bore, and assuming an initial pressure 
0! 209 pounds? A.—The studs should be 


numerous enough and near enough to 
each other so that the flange will not 
Spring away and leak midway between 
them. _The tensile strength of the studs 
1s usually largely in excess of the pressure 
to be resisted. In this case we would use 
Bs uds. The total pressure against the 
ea’ would be 112 X .7854 X 200 = 19,000 
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pounds. Assuming 20,000 pounds per 
square inch for the tensile strength of the 
studs, their united strength would be .73? 
(diameter of bottom of thread) X .7854 
20,000 X 12 ="100,440 pounds, and the 
ratio of their strength to the pressure 
against the head would be 100,440 + 
19,000 = 5.28. 2. Where can I get a table 
showing the strength of stud bolts used 
for such purposes. A.—We do not know 
of any general table of any value for the 
purpose of our correspondent. The con- 
ditions under which studs are used vary 
widely, and the most valuable and practi- 
cal table would be one compiled by each 
individual for his own range of work. 


(159) E. E. D., Pittsburgh, says: Please 
give percentage of friction in hydraulic 
cylinders under ordinary conditions and 
pressures up to 2,000 pounds or more. 
A.—The “Price List, with Hints on the 
Use of Hydraulic Leathers,” by Fleming, 
Birkby & Goodall, of Manchester, Eng- 
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say, 13 feet for the effective diameter of the 
wheel, the circumference would be 13 X 
3.1416 = 40.84 feet. Assuming the wheel 
at this diameter to have a speed double 
that of the boat, or 968 XK 2 = 1,936 feet 
per minute. Its required number of revo- 
lutions would be _ 1,936 + 40.84 = 47.4, 
say 48. The power of the two engines at 
this speed, assuming a mean effective 
pressure of 90 pounds, would be 18? X 
.7854 X 90 X 6X48 X 2 = 399.75 — 10% = 
359 horse-power. The power would be in 
excess of what would be required, as far 
as turning the wheel was concerned. The 
wheel would go around fast enough, but 
the boat would not go as fast as expected. 
It would be more proper also to cut off the 
steam at one-quarter stroke than at three- 
quarter stroke. Much less than one-half 
the steam would be used, while more than 
one-half the power wou!d be realized. 


The cut below should have appeared in 
our last issue in connection with our 
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land, gives a table covering this question, 
which we quote by permission as follows: 
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& oo bog 
S80 Friction Leo Friction 
oa % | Percentage oy 3 Percentage 
Sead =| Of — ~ Load aes of Gross Load 
Acs | on Ram, acs on Ram. 
| Sanit Garr, 
2 2.00 | 12 | 0.33 
3 1.33 13 0.30 
“a 1.00 14 0.28 
5 | 0.80 | 15 0.26 
6 | o 66 16 0.25 
7 | 0.57 17 0.23 
8 | 0.50 18 0.22 
9 | O 44 19 0.21 
10 | 0.40 20 0,20 
II 0.38 | 
' 











This table is stated to be correct up to 
about one ton per square inch, 


(160) W. & P., Simcoe, Ont., write: 
We are about building a boat to run on a 
river in South America which is very shal- 
low. The hull, to be of steel, is 24’ x 100’ 
x 3’ 6”, with square bow and scow stern, 
and stern paddle wheel 14 feet diameter by 
16 feet long, with 12 floats 16’x 18”. Two 
engines 18” x 36” are to be connected direct 
to the wheel shaft, with cranks at right 
angles. Will use steam at 100 pounds 
pressure and cut off at three-quarter 
stroke. Boat to make 11 miles per hour 
in still water. Are we on the right track? 
The hull is ordered of the above dimen- 
sions and to make the speed mentioned. 
A.—It is useless to talk about such a speed 
for such a boat. Four miles per hour 
would be a more suitable speed. At 11 
miles per hour the speed of the boat 
would be 5,280 & 11 = 58,080 feet per hour 
equals 968 per minute. Then, assuming, 
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answer to question No. 151. The ques- 
tion asked was whether Fig. 2 or Fig. 3 
was first-angle projection, and the answer 
given was that both were first angle, a 
showing one side of the piece and b show- 
ing the other side. 
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Business Specials. 


Transient Advertisements 40 cents a line for 
each insertion under this head. About seven 
words make a line. Copy should be sent to 
reach us not later than Saturday morning for 
the ensuing week’s issue. 


Gear wheels, gear cutting. Grant; see page 12. 

Forming Lathes, Mer. Mach. Tool Co., Meriden, C. 
Milling Machs. Kempsmith Co., Milwaukee, Wis. 
Honest Mach. Oils.F.S. Pease Oil Co., Buffalo,N.Y. 


Engine Castings % to 2H. P. Finished boilers 
and engines. Grant Sipp, Paterson. N. J. 


Selden Packing for stuffing box, with or without 
rubber core. Randolph Brandt.38 Cortlandt st.,N.Y. 


Duplex and special gear cutters. counterbores, 
cutter and surface grinders, vertical millers, hand 
punches and shears. R. M. Clough, New Haven, Ct. 


Patent Soliciting of High Class.—D. Walter 
Brown. Counsel in Patent Cases. 111 Broadway, 
New York. Send for “Brief History of Patent 


Legislation.” 


For Sale or Rent—Foundry and Machine Sho 
with additional land ; in good condition and we 


equipped for medium heavy work. Capacity of 
foundry, seven tons per day. Located on railroad 
within eight miles of New York. Terms easy. 


Call or address, Room 41, 22 William st., N. Y. 


* An old and well-established house, having every 
facility at their own establishm’ts in London, Man- 
chester. Liverpool, Cardiff and Southampton for the 
introduction and sale of goods, are open to take the 
sole agency in Great Britain for any specialty com- 
manding a sale among railway and steamship cos., 
collieries, mines. gas and water works, mills, bicy- 
cles, etc., etc. Address. stating particulars, Witty 
& Wyatt, Ltd., 88 Leadenhall street, London, E. C.”” 
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Compressed Air for Hay Fever. 


BY FRANK RICHARDS. 


I hope that none of my present readers 
are the victims of hay fever. That may 
do for an opening sentence, but I certainly 
have no reason to hope anything of the 
kind, because at this season the sufferers 
from that annual affliction are too numer- 
ous and too thoroughly distributed 
through the community for the readers of 
the “American Machinist” to be exempt. 
The inconvenience, the discomfort, the 
positive, unceasing and often acute suffer- 
ing from this source, coming to so many 
annually, continuing for a twelfth, an 
eighth or a sixth of each year, and coming 
as unerringly as the season itself, consti- 
tute it a lifelong terror to many. The 
strange thing about hay fever is that no 
cure has been discovered for it, and 
scarcely any means of mitigation. The 
only way in which relief can be secured 
is by running away from it. The disease, 
if it be proper to call it a disease, is sup- 
posed to be caused by the pollen of cer- 
tain plants diffused through the air, and 
complete exemption is immediately se- 
cured to anyone who will go to the regions 
where the plants do not grow, or where 
the dust from them cannot be carried in the 
air. Persons on the coast are exempt 
from suffering when the breeze comes to 
them from over the sea. In the Eastern 
States those who can ascend the White 
Mountains are also, while there, entirely 
exempt. 

Now, my suggestion in this connection 
is a very simple one. If immediate and 
complete relief is caused by going into a 
portion of the atmosphere where the irri- 
tant does not exist, the same relief may be 
as fully realized by bringing the non- 
irritant air to the sufferer, and compressed 
air gives us the means of doing this thor- 
oughly. Everyone knows that com- 
pressed air, if cooled before release, is 
still cold after its re-expansion, and by 
taking advantage of this fact, it is possi- 
ble to deliver the air into any place de- 
sired at a temperature much below the 
normal. If an air-tight room can be se- 
cured and all the air in it be supplied from 
an air compressor, the incoming air dis- 
placing entirely the original atmosphere, 
it may be made much colder than would 
be desirable for human occupancy, and if 
it could be made too cold, we could, of 
course, control the temperature from that 
upwards to the normal temperature of 
the external air. As a summer luxury, 
in the way of absolute control of tem- 


perature, compressed air is full of possi-- 


bilities to those who can afford it, for, of 
course, it could not be had for nothing. 
Nothing that is worth anything can be 
had for nothing. 

That is one point. With compressed air 
cooled and re-expanded, you can have 
your temperature exactly right and keep 
it so. In the “American Machinist,” De- 
cember 5, 1895, I showed how atmospheric 
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humidity, which causes so much discom- 
fort, especially in the summer months, 
may also be corrected by the use of com- 
pressed air. If the humidity of the air is 
high before compression, it is wrung out 
like a sponge when it is compressed and 
cooled, and then after its re-expansion it 
is as dry as you want it, or perhaps drier. 

That is the second point. You can have 
your air cool and dry. The third point 
to which I now especially call attention, 
and which I have not seen alluded to be- 
fore, is that the air, cool and dry, may also 
be delivered without the vegetable irritants 
that make life not worth the living to the 
“thayfeverites.” There can be no doubt 
that this can be acomplished. In fact, 
the difficult task would be to avoid its 
accomplishment if the air is compressed 
to any considerable pressure. The expla- 
nation is simple enough. When the air is 
compressed it becomes so hot that the 
dreaded pungent and penetrating pollen is 
instantly destroyed and is evermore pow- 
erless to irritate the delicate and sensitive 
membranes and tissues that have been its 
sport and prey so long. Breathe an at- 
mosphere of compressed and re-expanded 
air and it is impossible to have hay fever. 
This cure or prevention should prove’ as 
effective as the “six feet of gravel” which 
Dr. Holmes said was the only known 
remedy. 

As to the pressure to which the air 
should be compressed to secure this highly 
desirab!e result, it can only be determined 
by experiment. If free air at 60 degrees 
Fahr. is compressed to 100 pounds gage 
pressure, without loss of heat during the 
operation, its temperature becomes 485 
degrees, and I should say that such a tem- 
perature would certainly render the pollen 
powerless and innocuous; but how much 
lower temperature would suffice I do 
not know. It might be that the heat of 
boiling water would be sufficient, and that 
would be exceeded by compression to 25 
pounds gage pressure. 

It being here assumed that for this 
special purpose the air is compressed with- 
out any cooling during the compression, 
that means that the air would not be 
compressed under the most economical 
power conditions, and where in previous 
articles in the “American Machinist,” 
upon “The Uses and Advantages of a 
Public Supply of Compressed Air,” I have 
assumed that the air could be compressed 
and delivered at the price of five cents 
per one thousand cubic feet of free air, 
that price would perhaps be not quite 
high enough for the air compressed with- 
out any intercooling. Except for this 
particular, there would be no extra charge 
for the compressed air on account of its 
sting being drawn. The one compression, 
at the single cost of compression, would 
secure cool air, dry air and air in which 
hay fever would be impossible. 

This effect of the heat of compression 
upon the minute organisms which are 
supposed to be alone responsible for all 
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the hay fever in the world, would operate 
equally upon all the disease germs of ya- 
rious kinds which are always present in 
the air, effectually eliminating them or 
rendering them entirely harmless. It 
would really seem to be worth while to 
experiment with compressed air in con- 
nection with some of the hospitals or s:ni- 
tariums. An air compressor of large ca- 
pacity is, of course, a rather costly «p- 
paratus, but the other expenses incurred 
need not be great. There would perhaps 
be required a rather elaborate system of 
piping and reservoirs for controlling the 
temperature and the humidity, and besides 
that, all that would be wanted would be 
one or more air-tight rooms with air locks 
by which persons might pass in or out. 

In these days it is thought that nothing 
can exceed in importance a pure water 
supply. How can a pure air supply be of 
less importance? We pass through our 
bodies in a minute as great a volume of 
air as we do of water in a day, and the 
air, as surely as the water, carries wherever 
it goes the possibilities of health or of dis- 
ease, of life or of death. 

A A A 
Lubrication. 
Editor American Machinist: 

I do not want to be held responsible 
for the statement that an over-supply of 
oil on a well-regulated journal and bearing 
is bad. Journals and bearings submerged 
in oil are frequently successfully em- 
ployed, but, after all, that does not cover the 
point. An acquaintance of mine has been 
making some experiments, purely for his 
own purpose, that seem to go rather to- 
wards sustaining the globular theory of 
lubrication; that is, that under the best 
condition the oil spreads out in the con- 
dition of very small globules between the 
journal and bearing, the globules, to a 
greater or less extent, moving around 
with the journal, the whole operating 
something after the manner of a ball-bear- 
ing. 

The experimenter in the case referred 
to mounted a small shaft carrying a con- 
siderable balance wheel, in order to pro- 
duce friction; for a similar reason the 
journals were short. The general ar- 
rangement was such that the speed could 
be readily increased or decreased. The 
arrangement was also such that the jour- 
nals could be flooded with oil, the oil 
running away into a drip pan. 

Nothing in the way of elaborate ex- 
periment was attempted, but this was de- 
termined: That at the highest speed prac- 
ticable, and a fine stream of rapid drops of 
oil on the journals, they would inevitably 
heat to such an extent that it became 
necessary to stop the shaft. 

As a second experiment, a stream of 
oil several times as great was led to the 
journal. The latter, while not ruvning 
cool, kept so nearly so that there was 
no danger. 

For the third experiment, the amount 
of oil fed was so regulated as to be just 
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a: ole to properly lubricate a shaft under 
th. conditions of the one being experi- 
nm ated with. The journals then ran cool. 
hese experiments suggest themselves 
ossibly going towards sustaining the 
ular theory. An explanation may be 
lows: 
the case as first cited, the smail 
stream of oil may have been sufficient to 
troy, or rather to disturb, the sphe- 
ro'dal condition of the oil, and to that ex- 
tent injure its quality as a lubricant. 

in the second instance, the quantity of 
oil administered may have been sufficient 
to carry away the heat something after 
the manner of water-lubricated journals. 

In the third, the best condition of the 
oil for lubricating purposes was not dis- 
tu bed. 

The reason for the generally good run- 
ning of journals submerged in oil may be 
the lack of anything to produce a current 
to disturb the giobular condition of the 
lubricant. 

FRANK GLEASON. 

Brooklyn, N. Y. 
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Commercial Review. 

New York. SaturnDAY Evenine, Avucust 2ru. 
Engines, Boilers, Etc. 

Comparatively few orders of any im- 
portance have recently been placed. The 
volume of new business is so small in 
proportion to the number of companies 
who are eagerly snapping for it that the 
appetites of most of them are far from 
satisfied. But since the time which, it is 
assumed, will bring restored confidence 
and prosperity is now only a little more 
than two months in the future, it does 
seem as though a daily increasing com- 
plaisance of tone was warrantable. 

An important question to consider at 
present is whether there is enough new 
work projected, and now held in abey- 
ance on account of public uncertainties, 
to iurnish a substantial basis for the re- 
establishment of trade as soon as the in- 
quiries which are made can safely be con- 

rted into actual contracts. There has 
heen a great deal of talk of these pro- 
crastinating inquiries; we entertain hope 

hem, and yet as to their number and 
‘ alacrity with which they will assume 
substantial form it is perhaps best to take 
servative view. We are at liberty to 

. however, from the Eastern branch 

- National Water Tube Boiler Com- 

who have a good many inquiries on 

that they know of none—with per- 

a single exception—which have been 

tely abandoned. 

cutting of prices on engines and 
rs is acknowledged by many sellers 
ve been prevalent throughout August. 
‘cmber opens with these upon an ex- 
icly low basis. So also in regard to 
m pumps, one seller remarks that low 

s are made for anyone who is likely 
Day; although, in another report, it is 

‘at they are not generally lower, but 
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that occasional irregular concessions are 
made, possibly with advertisement ends in 
view. Steam pumps are selling in a quiet 
and routine manner and the excel!ent pros- 
pects for them in connection with street 
railway work, some time since, have suc- 
cumbed to the stifling atmosphere of public 
lack of confidence. 

Despite the dull times, a portion at least 
of the companies have work enough on 
hand to keep them employed. The Geary 
Water Tube Boiler Company is one whose 
works are reported to be running over- 
time, several thousand horse-power of 
orders, from new buildings, a steel plant, 
etc., having been taken in within a month 
or so. 

Some attention has of late been called 
in these columns to the gratifying prog- 
ress that has been made during the past 
year in the export trade in machinery. It 
is but fair to say that steam machinery 
constitutes an exception. Yet to this fact 
there is a hopeful phase: If the foreigners 
are willing to buy American lathes, will 
they.not also buy American engines to 
run them? May not a fertile field be open 
to the engine and boiler manufacturers if 
they will but endeavor to cultivate it as 
the machine tool makers have already 
done? The official statistics of domestic 
exports for the year ending with June, 
1896, as compared with that ending June, 
1895, show that while the shipments of 
miscellaneous machinery increased from 
$14,478,322 to $18,127, 128, the total for the 
items of fire and stationary engines, boil- 
ers and parts of engines included therein, 
made only an increase of from $605,710 to 
$761,637. These figures for engines and 
boilers do not seem large, and the increase 
is relatively much less than that for the 
total list of machinery. The tone of 
sellers in this city, in regard to the sub- 
ject of exports is rather apathetic, but this 
may be due in part to the fact that so many 
of them represent branch interests of the 
companies. Some investigation has ad- 
duced three possible causes for the com- 
paratively small amount of exports of 
steam machinery: One is that so many in- 
ferior engines have been palmed off upon 
the foreign market as to excite suspicion 
of American products; another, that Eng- 
land is able to maintain a monopoly of the 
business—“and they build very good boil- 
ers, too” (this was from a company who 
themselves construct one of the best boilers 
made)—a third, that the export trade in 
steam machinery is largely with Spanish 
America, and therefore cut off in part by 
the Cuban war and precluded from being 
helped by the European bicycle craze. 
We may hypothecate a fourth cause, al- 
ready suggested—that the field has not yet 
been sufficiently worked. 

But even in regard to the exports of 
steam machinery there are some things 
to be said. One seller has sent to Japan 
a proposal for an engine of about 500 
horse-power. A boiler company say that 
the export trade, principally with Central 
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and South America, is dying out in much 
the same manner as the domestic trade, 
although there are a number of inquiries; 
that a healthy foreign trade has existed 
during most of the year, and that a month 
or six weeks ago there appeared to be 
some improvement. The increase in the 
exports of locomotive engines is very 
marked, being for the first seven months 
of this year $1,922,941, against $1,104,913 
for the corresponding period of 1895. 





Important announcements are being 
made in regard to other phases of business 
with foreign countries. The Russian 
Government has contracted to buy all the 
material of the tube and pipe mill of the 
Delaware Iron Company’s plant at New- 
castle, Del., which will involve a large in- 
vestment of capital. A considerable force 
of men will accompany the machinery to 
Russia, to put it up and start it. Alabama 
pig iron is finding an outlet in other coun- 
tries at more profitable figures than can 
always be obtained at home. Shipments 
have just been made by one company to 
Liverpool and Genoa, and a consignment 
—one of the first from the United States to 
the Far East—is being sent to Japan, with 
the understanding that if it proves satis- 
factory more orders may follow. One 
Birmingham, Ala., company has, in the 
past six months, shipped over 10,000 tons 
to Great Britain alone. But business of 
this nature may be dependent upon the 
continued existance of low prices. The 
London “Daily Mail” says: “The invasion 
of England by the American manufactur- 
ers of bicycles is an accomplished fact.” 
Mr. P. C. Muller, of Amsterdam, writes 
the “American Machinist” that he has 
just received a large order for American 
tools for a bicycle concern in that coun- 
try, and that the business of supplying 
bicycle factories looks bright. The Ham- 
ilton Machine Tool Co., Hamilton, O., re- 
port having made shipment of drill presses 
to Stockholm. 

Export. shipments of machinery re- 
ported in New York this week amount to 
$225,481. 

Warner & Swasey, Cleveland, O., write 
us: “In regard to the situation in metal- 
working machinery, we are receiving a 
fair amount of orders from this country, 
yet we find business very quiet indeed, 
and the prospects for home trade in the 
next few months are not at all encourag- 
ing. Without doubt the silver agitation 
is having a depressing effect upon all busi- 
ness, and machine tools necessarily suffer 
with the rest. We are, however, running 
full time and full force, the bulk of our 
orders being for export trade.” 

The H. C. Fish Machine Works, Wor- 
cester, Mass., write: “We do not find 
actual business in machine tools in this 
country at all encouraging. There seems 
to be a fair prospect of a large volume of 
trade if the money question is once settled, 
but almost everybody we meet, while 
hopeful for coming prosperity, yet is not 





842-38 


AMERICAN MACHINIST 





September 3, 1896. 





confident enough to take advantage of 
present low prices. We feel that the present 
rush after foreign trade will prove a last- 
ing benefit to the machine tool business. 
American manufacturers have shown too 
little interest in export work in the past. 
The addition of foreign markets will make 
us much less sensitive to the influence of 
home politics, and with our own trade will 
make a market less subject to fluctuation. 
We have sufficient confidence in the sound 
money sense of the country, so that we 
are getting ready for a rush of business 
which we feel sure will come next winter, 
and already have all the stock on hand that 
we can store.” 





According to some reports in this quar- 
ter there is an improved tone in the pig 
iron market, but at least with Northern 
irons there is probably little or no real im- 
provement. It is said to be unquestion- 
able that iron has been selling and has 
been quoted below the cost of production. 
The nail pool has reaffirmed prices for 
September, and is acquiring more power 
than ever. The manufacturers controlling 
the export trade in barbed wire have 
agreed to advance export prices 5 cents 
per 100 pounds, which is about 2% per 
cent. 

Lead is stronger in price, and copper in 
lighter demand for foreign account. 


Pittsburg Report for August. 


Reports from different manufacturing 
interests in this and nearby districts fail 
to present any improvement over a few 
weeks ago. The iron trade does not offer 
any encouragement, and prices in nearly 
all lines have taken another drop. The 
extreme dulness in the coke trade con- 
tinues to illustrate the stagnation in the 
production of pig iron. Furnaces are still 
banking down and, wherever convenient, 
the output is being limited. Consumption 
of raw iron is very small, and the few buy- 
ers in the market are for immediate wants; 
at the same time sellers decline to quote 
prices ahead, showing plainly that they do 
not believe these rates are to last long. 

The only thing that prevents a big fall 
in prices is the fact that values are now so 
low that there is not much room for a 
further drop. There is a firm faith that 
a settlement of the money question will 
bring prosperity. The trade generally be- 
lieve that sound financial and tariff prin- 
ciples will come through all right. It is 
the writer’s opinion that confidence will 
be partially restored before election, and 
that business, to some extent, will improve. 

In the heavy machinery trade, nothing 
of much importance is being done. It is 
true that many inquiries are being made, 
which are always welcome, but few con- 
tracts are being closed. The Buhl Steel 
Company, of Sharon, Pa., are placing 
contracts for the equipment of their new 
plant, and the New Castle, Pa., Street 
Railway Company have ordered 400 horse- 





power of engines, with boilers and dyna- 
mos, for theirs. 

Very little new machinery for rolling- 
mill work is being placed. Plants that 
have been running with old machinery 
are repairing it, and do not seem inclined 
to contract any expense at the present 
time for new machinery. 

The call for belting, shafting, etc., is not 
loud, but there is sufficient doing to keep 
several outside men going. Prices are 
fairly well upheld. Inquiries for valves, 
stop cocks and other steam specialties are 
becoming more numerous, and trade may 
be said to be somewhat better. Dealers in 
this line confidently expected a larger 
business than what is being done, owing 
to the shutting down of the mills and the 
prospect of their running fuller. 

Those handling lathes, shapers, planers, 

(Continued on page 39.) 
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Help Wanted. 

ituation and Help Advertisements only in- 
serted under this head. Rate 30 cents a line 
for each insertion. About seven words make 
aline. The Cash and Copy should be sent to 
reach us not later than Saturday morning for 
the ensuing week’s issue. Answers addressed 
to our care will be forwarded. 

TO SUBSCRIBERS 
Reet etter acerion dae 
b to those in want of positions. The adver- 
tisement to oon aspace of not more than five 


lines. Additional space or insertions must be paid 
for in advance at regular rates. 


Mech’! dftsman wishes posit. Box 290, Am. Maca. 


Mech’! draftsman wants position ; technical edu- 
cated ; exp’d office foreman. Box 287, Am. Maca. 


Expert steam engineer wants position as chief of 
steam plant. Address Box 263, AMER. MAcHINIST. 


Machinist and toolmaker; all kinds of press dies 
and tools, experimental work and drawings. Ad- 
dress Box 291, AMERICAN MACHINIST. 


Wanted—By the Nellis Belt Fastener Co., 284 
Pear] street, New York, hustling salesmen on their 
patent fastener and pulley covering. 


Situation wanted by a machinist; has had 6 
years experience in iron and brass work ; married. 
Address Box 285, AMERICAN MACHINIST. 


Wanted—Change by A-1i general pattern maker 
and draftsman ; 6 years foreman ; age 30; corres- 
pondence solicited. Box 288, Am. MacuInist. 


Tech’l graduate, exp. designer and salesman of. 


automatic engines and water tube boilers, is open 
for engagement. Address Box 283, Am. Maca. 


Toolmaker, age 30, desires position as assistant 
superintendent ; experienced in typewriters; cap- 
able of taking charge. Address Box 284, AM. Macu. 


Wanted—Competent mech’! draftsman who has 
had practical experience in high speed automatic 
cut-off engines. Address Box 265, AM. MacuHinist. 


Pattern maker, with 20 years’ experience on 
water works and a)l kinds of pumping machinery, 
desires a change; best references. Address Box 
270, AMERICAN MACHINIST. 


Position at small salary, about Sept. 15th, in line 
of mechanical engineering. by young man, age 23; 
good technical education and fair draftsman. Ad- 
dress Box 273, AMERICAN MACHINIST. 


Wanted—Position with some reliable mfg. com- 
pany to develop new motor carriage; have new 
motor and generator (gasoline); will make liberal 
arrangements. Address Box 2x6, Am. Macu. 


Mech’! draftsman wants position ; experienced 
in Co:liss engines and complete steam plants, roll- 
ing mill and steel works machinery. and general 
engineering. Box 267, AMERICAN MACHINIST. 


Wanted—Position as superintendent of foundry 
and machine shop or iron and wood-working estab- 
lishment, by mechanical engineer of extensive ex- 
perience. Address Box 268, AMERICAN MACHINIST. 

I would like to hear from party desiring service 
of thoroughly up-to-date foundry foreman on light 
or heavy work; if you need such a man, drop me 
a line and get full particulars; good references. 
Box 289, AMERICAN MACHINIST. 





College graduate, mech. draftsman and engine +: 
3 years shop and drawing-room experience, desi 
paying position with large mfg. concern ; assist: :t 
to chief mechanical engineer, or to erect mach’. : 
best references. Address Box 280, AmER. Macu. 


Sageteneet mechanical engineer of Pittsburz 
familiar with design and const’n of alliron and st«« 
wks.’ mach’y and having good acquaintance am« 
the trade,wants to represent mach. shop or man’: 
desirous of reach’g this sect’n. Box 257, Am. Ma: 

A draftsman, who has technical education wiih 
four years constant service, and who has p: > 
duced fine drawings of the highest grade steam aid 
gas engines, marine machinery and ice matvhin 
wishes to change; would join manufacturing c: 
cern or associate with mechanical engineer. A:i- 
dress Box 276, AMERICAN MACHINIST 
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Miscellaneous Wants. 


Advertisements will be inserted under this 
head at 30 cents per line, each insertion. Copy 
os naaheedaen ayy epee» a 

y morning for ensuing week’s issu 
Answers addressed to our albe Gill te fae. 
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Cheap 2d hd lathes & planers. 8.M. York,Clev’d, 0. 
Calipers & Gauges. F. A. Welles, Milwaukee, Wis. 


Best and cheapest Bolt Header, made by 
Baush & Harris Machine Tool Co, 


Shop room torent, with machinery ; $10 monthly ; 
fine chance. Johnson, 393 Pear] street, N. Y. 


ht and fine mach’y to order ; models and elec- 

trical work specialty. E. O. Chase, Newark, N. J. 
For Sale—Second-hand drill presses,engine lathes 
& planers. Dietz, Schumacher & Boye,Cincinnati,0. 


We make a Ti omeny md of Shartle’s | ag safety 
set collars. ces low and samples Middle- 
town Machine Co. Middletown, Ohio. 


We offer an exceedingly fine lot of first-class 
second-hand machinery, lathes, planers, shapers, 
drills, ers, screw machines, etc. Call or get 
listi7B. The Garvin Mach. Co., 440 Canal st., N. Y. 


A VALUABLE BOOK 


NEARLY READY. 


Gas, Gasoline ane Oil Engines 


By GARDINER D. HISCOX, M. E. - 
400 Pages. 200 Miustrations. Price, $2.50. 


Tkis book treats comprehensively, and almost en- 
tirely of American makes of Gas, Gasoline and Oil En- 
cae, with instructions for the care and management 
of the same. 

The author has probably had more experience with 
the manufacture, care and management of Engines of 
the above type than any other man connected with the 


subject. 
ADVANCE ORDERS SOLICITED. 


Send for our catalogues and special circulars of books 
oe a Engineers, Electricians, and all prac- 
es. 


NORMAN W. HENLEY & CO., Publishers, 
15 Beekman Street, New York. 


FOOT or POWER 
oo RANE o 4 


10-in, Swing, 25 in. between 
Centers, with 6-in. 4-jaw 
Reversible Chuck, and 10 
Crucible Steel Tools, for 


FRED. FRASSE, 


17 Warren St., Send stamp for special list, 2000 cuts describing 
NEW YORK. above lathe and other shop tools. 


CURTIS & CURTIS, 
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2 IMPROVED 


15-inch Hendey Shaper 


LATEST IMPROVEMENTS. 
USEFUL ATTACHMENTS. 
STRONG AND POWERFUL. 


For Die Work, Tool Koom, or 
General Machine Shop Work. 





This Cut shows how stroke can 
be Adjusted with Machine in mo=- 
tion by the Micrometer Adjust- 
ment, fine and delicate. 











The Stroke can be adjusted 
for Curves with machine 
in motion. 


The Stroke can be adjusted 
for Angles with machine 
in motion. 


The Stroke can be adjusted 
for Irregular work with 
machine in motion. 


It has Adjustable Table for 
planing Taper Work. 


The Table can be removed 
for fastening work to the 
Apron. 


It has a strong, graduated 
swivel vise. 


Quick work, rapid changes, 
modern ideas 


Buy the best. 








IMPROVED 15-INCH PILLAR SHAPER. 


The Hendey Machine Co., 


send for Circular. TORRINGTON, CONN. 





EUROPEAN AGENTS: 
Chas. Churchill & Co., Ltd., 21 Cross Street, Finsbury, London. 
Schuchardt & Schutte, 59 Spandauer Strasse, Berlin. 
Eugen Soller, Basel , Switzerland. 





(Continued from page 38.) 
etc., are not doing any crowing over their 
business, for it does not amount to much. 
Very few machine shops are being fitted 
up, although talk about doing so has been 
rife for some time past. 

Nearly every manufacturing plant is be- 
ing run on short time, and some are on 
the verge of shutting down entirely. Such 
is the condition of business in the Pitts- 
burg district. 


Quotations. 


New York, Monday, August 31st. 
Iron—American pig, tidewater delivery : 


No. 1 foundry, Northern....... ooee-$11 75>@ $18 00 
No. 2 foundry, Northern............. 11 25 12 00 
No. 2 plain, Northern.... ...... «eo. 1050 11 00 
_ 2 =i eevee 10 £0 10 75 
No. 1 foundry, Southern............. 10 50 11 25 
No. 2 fuundry, Southern............. 10 25 10 75 
No. 8 foundry, Southern....... coccee 10 @ 10 % 
No. 1 soft, Southern......... 96s6seus 10 25 10 50 
No. 2 soft, Southern ... .....cccoce. 10 vee 
Foundry forge. or No.4, Southern... 9 25 9 7% 


Bar Iron—Base— Mill price, in Carloads, on dock; 
common, 1.10 @ 1.20c. : refined, 1.20 1.35c, Store 
prices : common, 1.40 @ 1.50c.; refined. 1.50 @ 1.70c. 

Tool Steel—Ordinary sizes, standard quality, 534 
@7c.; extra grades, 11 @12c.; special grades, 166. 
and appeee. 

Machinery Steel—From store, about 1.75. 
Special brands upward 

Cold Rolled Steel Shafting—Base size in car- 


oads, about 2h¢c.; 234c. for smaller quantities 
from store. 


Copper—Carload lots, Lake Superior ingot, 103% 
| We eF electrolytic, 1044 @ 105¢c.; casting copper, 
Pig Tin—For 5 and 10-ton lots. 18.40@ 13.45c. f.0. b. 


Pig Lead—In carlioad lots, 2.70c. 
Spelter—In carload lots. New York delivery, 
8.75c. for standard Western brands. 
Antimony — Cookson’s, 7 25c.; Hallett’s, 6.400.; 
Japanese, 6.40c. 
Oil—Prime city, present make, 39 @ 40c. 


A A A 
Manufactures. 


Ben Avon Water Company, Ben Avon, Pa., will 
install new machinery. 

Carelton Coal Mining Co., Scranton, Pa., will 
install new machinery.; 

David Crocker, Grove City, Pa., is about to install 
a new boiler, engine, etc. 

The new Berger Iron and Wire Co., will build a 
Jarge plant near Akron, O. 

Bowen Coal Company, Scranton, Pa., will install 
all new and improved machinery. 

The Electric Light Company, Prescott, Ont., 
Canada, purpose enlarging their plant. 

The Sharpsville Water Company, Sharpsville, 
Pa., is about to install new machinery. 

Daleys Chemical Company, Reading, Pa., will 
erect a plant and putin new machinery. 

The Meadville Gum Co., Meadville, Pa., will 
install new machinery for this line of work. 

The Hatch Automatic Car Fender Company, 
Pittsburgh, Pa., will install new machinery. 

The Royal Slate Company, Wind Gap., Pa., with 
a capital of $25,000, will install new machinery. 

The Chambersburg Shoe Co., Chambersburg, Pa., 
will double their plant and install new machinery. 

A new firm, The Abraham Ellwood Mfg. Co., will 
build a large farming implement plant at De Kalb, 
Ill. 

Oakland Water Co., Oakland, Pa., will build a 
plant and place new machinery of improved pat- 
tern. 

Large works are being built at Indianapolis, Ind., 
by the E. C. Atkins Co. for the manufacture of band 
saws. 

George Beiler,“New Holland, Pa., will erect a new 
steam flouring mill and will install a line of new 
mawvhinery. 

The Canton Electric Light Company, Canton, 
Pa., will erect an electric light plant and place 
new machinery. 


(Continued on page 40.) 
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(Continued from page 39.) 

York, Pa., will erect an incinerating plant for 
the disposal of garbage. A full line of machinery 
will be installed. id 

The Frankfort Electric Light Company, Frank- 
fort, Ky., will erect a plant and equip it with all the 
latest machinery. 

The Carlisle Gas & Water Company, Carlisle, Pa., 
will erect a plant and install a line of new and im- 
proved machinery. 

Geo. W. Kline, Millersburgh, Pa., will erect a 
carpet factory and will place a line of new and 
improved machinery. 

The Bush Provision Company, Erie, Pa., witha 


* Pratt § Whitey Co 2. 


- MAKERS OF ... 


= Fine Machine Cools, = 


Complete Plants furnished for Bicycle, Typewriter, Gun and Sewing Machine Makers. Gauges and 
Small Tools for all Machine Work. Drop Hammers and Trimming Presses. Forging and Trimming Dies 
for all classes of work. 

England—Buck & Hickman ems ay i rd., London, E.; Chas. Churchill & Co., Ltd., 21 Cross st., Finsbury, 
London, E.C. France--F. G. Kreutzberger; Fenwick Freres & Co., 21 Rue Martel, Paris. 
Chicago—42 and 44 8. Clinton st. Boston—21 Franklin st. New York—123 Liberty st. 





capital of $60,000, will equip their plant with con- 
siderable new machinery. 

The new Barrus Cycle Company, of Woodstock, 
Ont., contemplate the erection of an additional 
factory room 80 x 180 feet. 

A large addition is being made to the Champion 
Blower Co., of Lancaster, Pa. New machinery will 
be added as soon as the building wiil permit. — 

The John H. Thomas Company, of Springfield, 
0., will go into the manufacture of bicycles and 





FINE REAMERS 
SPIRAL FLUTES. 


Also Screw. Plates, Taps, Dies 
and Machinery. 
Send for Catalogue. 


Wiley & Russell Mig. Co., 


GREENFIELD, MASS. 


Finishing Reamer. 





will place their product on the market next season. 

The Diamond Match Co., Ontonagon, Mich., will 
rebuild their recent!y burned plant. $150,000 will 
be expended on new lumber and match manu- 
facturing machines. 

Sargent, Gennings & Gilkey. Ontonagon, Mich., 

will rebuild their lumber mill, to replace one 
recently burned. New lumber manufacturing 
machinery will be installed. 
, The Holgate+Fielding Company, Ltd., of Toronto, 
Canada, is the name ofa new company recently 
meorporated, which will manufacture pharmacenu- 
tical, chemical, asbestos and magnesia products, 

The ratepayers of Huntsville, Ont.. Canada, have 
voted and carried a debenture by-law for the con- 
struction of a system of waterworks and electric 
light plant for thattown. Vote nearly unanimous. 

Mr. Wm. Johnston, representative of the New 
Brunswick Cold Storage Company, has proposed to 
the St. John, N. B. City Council that, if given a site 
at Sand Point and free water for a 300 horse-power 
engine, the company will erect a building at a cost 
of $100,000. 

The Benjamin Manufacturing Company, Ltd., of 
Yarker, is the name of a company seeking a charter 
to purchase, manufacture, sell and generally deal 
in all kinds of vehicle, wheels and carriage ma- 
terial. E. W. Benjamin, Robert McLaughlin, James 
B. Ludhope, Geo. H. Bowen and Geo. Richardson 
are the first directors. Chief place of business, 
Yarker, Ont., Canada. Capital, $20,000. 
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New Catalogs, 


‘There are three sizes of Standard Catalogs, 
first authorized by the Master Car 
Association, 9°x12", 6'x9" and 3%"x6’. 
We recommend the 6” x9" size for machinery 


catal When they must be larger or smaller, 
one of the other standard sizes should be 
adopted if possible. 


The Carlisle Mfg. Co., Chicago, Il.. have sent us 
their 1896-97 catalog, which contains illustrations 
and descriptions of the Carlisie bicycle, also bicycle 
sundries, which they manufacture. It is 53g x 8 in, 

We have received from the Hyatt Roller Bearing 
Co., Newark, N. J., their 1896 catalog and price 
list. It gives illustrations of these bearings as used 
on street cars, loose pulley bushings. hangers, ete. 
The catalog is 5% x 9 in. 

John Royie & Sons, Paterson, N. J.. send us 
a catalog which illustrates and describes ma- 
chinery made by them and used by engravers, such 
as routing machines, saw tables, jig saws. trim- 
mers, etc. The catalog is 54x 9 in. 

Wiley & Russell Mfg. Co., Greenfield, Mass., have 
issued a catalog containing illustrations and de- 
scriptions of reamers, drills, taps and other ma- 


SECOND EDITION. 


-KENT’S MECHANICAL ENGINEERS’ POCKET BOOK. 


1,064 Pages, rzmo, Cloth, $5.00. 
‘*a Great Work Well Done.’’—R. H. Thurston. 


JOHN WILEY & SONS, - - o 25 - NEW YORK. 





FITCHBURC TOOLS. 


FITCHBURG MACHINE WORKS, 


Fitchburg, Mass. 
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HOR. BOR. AND DRILL. MACHINE. 


WANT OUR CATALOGUE E. 
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ARE YOU LOOKING 


for a lathe? We are building them in various sizes 
from 9 in. to 24 in. swing, in various lengths, both en- 
gine and speed lathes. Our designs are the latest, 
while the workmanship, material and finish are 
of the highest order. Our catalogue will tell you all 
about them as well as of our planers, shapers and 


‘| SEBASTIAN LATHE CoO., 


= 117 and 119 CULVERT ST., CINCINNATI, OHIO, U. S. A. 


STAR LATHES 


Foot Power Screw Cut- 
ting, Autematic Cross 
Feed, 9 and 12” Swing. 

Send for Catalog B. 


Seneca Falls Mfg. Co. 
687 Water St.,Seneca Falls,N.Y. 








DYER & DRISCOLL, 
PATENT SOLICITORS, 36 WALL ST., N.Y. 


© 


= dene, af my P potent > oe ding 
work, Com for Mua and forssqn Counlriea, 
Covttinounty fore past fourteen Yeora, 


ee 


'96 THE NEW ’96 JENKINS ‘96 


¥S the Perfection of Joint Packing. Instantaneous, 

Does Not Squeeze Out and not necessary to 
follow up joint. We guarantee it to last for years 
on any and all pressures of steam or any kind of 
joint where packing is required. Does not rot, burn 
or blow out, therefore the best for all purposes. 
Call for and insist on _— 06 JENKINS ’96, 
stamped like cut. 


JENKINS BROS., New York, Basten, Phila., Chicago. 
THE BEST POWER HAMMERS 
BRADLEY 2-22 
2 sizes in Helve, Upright and 
Strap Styles. 
Send for Printed Matter. 
The Bradley Company 











JENKINS STANDARD Pac 
~~ : - 











chinery and tools used by machinists. The catalog 
contains 204 pages and is 344 x 54 in. 





Syracuse, N. Y¥. 
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